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One of the Morrison 

Testa Davina ee Available for ail 

use with Strobotac ? makes of automatics, 

for studying Morrison chucking machines 

Collets and Feed Fin- and turret lathes. 

gers in actual opera- 

wen. Dr. Harold E. Edgerton of the Massa- 
chusetts Institute of Technology, who 
perfected the Strobotac, has made it possi- 
ble for Morrison to study'collets and feed 
fingers in actual operation. Morrison en- 
gineers have used the Strobotac for several 
years. In March, 1939, at the American 
Society of Tool Engineers’ Show in De- 
troit, this device was an interesting part 
of the Morrison display. 

On one of our testing machines illus- 
trated, Morrison collets. and feed fingers 
are studied from slow motion to a 
‘“‘stopped’’ action in any position of the 
movement. 

Here we aré enabled to check the 

gripping and releasing action of the collet 
on the work. We continually study the 
area of fatigue and can therefore make 
collet and feed finger slots to a scientific- 
ally proper shape “and depth to assure 
longer life. 
The Strobotac is an important item in 
Morrison laboratory equipment as it con- 
tributes to the adoption of a fixed stand- 
ard for the genuine Morrison engineered 
collets and feed fingers that are shipped 
on your order. 


Strobotac illustration furnished by 
General Radio Company, Cambridge, 
Mass. Arrested motion illustrations 
from Dr. Edgerton’s book ‘’Flash*‘’! 
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ACCURACY: - - 
killed the clatter 


T seems like yesterday that automobile manufacturers 
were thumping their chests over cars that would run 
“without smell or objectionable noise.” Today’s youth 
takes his sleek, silent, air-conditioned automobile as a 
matter of course. Accuracy makes the difference. 
Accuracy that turns out automotive parts to the 
closest of tolerances as fast as the hot chips fly— 
accuracy in selective assembly—has given mankind 
the miracle of low-cost transportation. Now you can 
step into your car to go one mile or a thousand 
without a thought of breakdown. Do you remember 
when every mile was an achievement? Accuracy has 
made the difference. 
Accuracy at Pratt & Whitney is the fulfillment 
of the founders’ dream, a tradition close to the 
hearts of over 2000 skilled Pratt & Whitney crafts- 
men. Every machine tool, every cutting tool, every 
precision gage built by these men passes along 
Pratt & Whitney accuracy to the products it 
makes. When you buy machine tools, small tools, 
and gages, investigate Pratt & Whitney precision 
equipment. It pays dividends. 


@ rrart & WHITNEY 


- Hartford, Connecticut, U.S.A. 
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STANDARD AGD 
DIAL INDICATORS 
WITH 
SHOCKPROOF MECH- 
ANISM 
AND REMOVABLE 
GEAR BEARINGS 











DIAL 


TANDARD Dial Indicat- 

ors are now furnished 

to the American Gage De- 

sign Specifications covering basic mounting 
dimensions approved and adopted by the AGD 
Committee in June 1939. This feature is of 
considerable value from a standpoint of inter- 
changeability for use on machines, fixtures, etc. 


In addition to this several new and noteworthy 
features have been incorporated by STAND- 
ARD and are briefly listed below: 


Shockproof Mechanism is contained within 
the body of the Indicator which protects the 
gear unit from any undue shock against the 


INDICATORS 


contact point. In constant use on fast inspec- 
tion retains its accuracy through long service. 


Bearings for all pinions and gears as well as 
spindle bearings are replaceable, which reduces 
repair cost. Selected bearing-material for long 
life. 


Spindle is of stainless steel, hardened, ground 
and lapped. 


Face of gear teeth reduced to minimize fric- 
tion and produce the smooth action essential 
for accurate measuring. 


Circular on request. 


STANDARD GAGE COMPANY, inc. 


80 PARKER AVE. 





POUGHKEEPSIE, N. Y. 
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Se 


Every one of the new features which char- 
acterize FIBRO FORGED Socket Screws are 
the results of a clear understanding on the 
part of Holo-Krome Engineers and Metal- 
lurgists as to the present day needs of 
Socket Screw Users. 


The patented method by which FIBRO 
FORGED Screws are made — Completely 
Cold Forged with continuous unbroken 
fibres — is the first major advancement in 
the manufacture of Socket Screws to meet 
the demand of modern increased produc- 
tion and high speed machinery. 


FORGE 
Screw 


New Lustrous Black Finish — an outstand- 
ing characteristic of Holo-Krome FIBRO 
FORGED Screws —the Quality Socket 
Screws meeting industry’s demand for a 
superior finish. 


Holo-Krome steadfastly adheres to their 
policy of constant research to give Socket 
Screw users the greatest possible value. 


TRY them—Holo-Krome Guarantees 


UNFAILING PERFORMANCE 





LSHOVO7KROME 


THE HOLO-KROME SCREW 2.4 SOCKET SCREWS ae D, CONN. U.S.A. 
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Machines 


One 


1. Precision Lathe 
2. Sensitive Drill Press 


3. Horizontal 
Milling Machine 


4. Vertical 
Milling Machine 


The new Hannifin No. 10 Tool Room Machine gives 


you four machines in one compact unit—1l. Pre- 





cision Lathe, 2. Sensitive Drill Press, 3. Horizontal 
Milling Machine, 4. Vertical Milling Machine. It is 


efficient and economical, saves time and increases 






work capacity in the tool room, and makes possible 





i completing most machine operations on one ma- 





chine. This is an ideal machine for the laboratory or 
experimental department. Every part of this new 
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HANNIFIN MANUFACTURING COMPANY 
621-631 South Kolmar Avenue . 
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Detroit Representative: R. A. Bean, Hayward Building, 4829 Woodward Avenue * Telephone Columbia 4949 


HANNIFIN 
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No. 10 Tool Room Machine is thoroughly modern, 
designed and built for precision work. 

You can use this new machine to simplify the work 
and improve performance in the tool room, and for 
economical production of many parts manufactured 
in small quantities. 

Write for Bulletin No. 51 giving complete descrip- 
tion, or consult Hannifin engineers, located in all 


principal cities. 


Chicago, Illinois 
MANUFACTURERS 


NUMBER 10 
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To Have and to Hold 


AN EDITORIAL 
By A. E. RYLANDER 


T date (May 20th) a totalitarian machine rolls relent- 
lessly toward its objective. Before it, neutral minori- 
ties—already sapped by the “fifth column'’—resist awhile 
then surrender to the inevitable, while the forces of de- 
mocracy strive to arrest its progress. And, before this 
writing gets to press, the machine may have decided the 
political destiny of Europe “for a thousand years.” 

Now, there is talk of United States intervention, and cer- 
tainly there is favor for the Allies despite our overt neu- 
trality. Cut off from European supplies, England and 
France must now rely on the Americas for food, raw 
materials and finished essentials for civilian as well as 
military needs. 

Let us regard the situation coldly, divorced from all 
emotional and idealistic bias. We'll consider the facts, 
with such assumptions as have tenable basis on known 
quantities. Taking these as they come to mind, rather than 
in logical sequence, they are: (1) That the Allies are losing 
the war as of date because they were not prepared, this 
despite that they were alive to the inevitableness of war 
and had had authoritative warning of the (potential) enemy's 
superiority in air and field. (2) That, belatedly, they real- 
ize their remissness and now draw on America for planes, 
but, (3) at our best rate of production we cannot bring them 
to parity before ‘4l1—when the issue may have been de- 
cided—and, (4) that we can furnish planes and military 
supplies only at sacrifice to our own resources of defense. 
Finally, we are not prepared for defense, let alone an of- 
fensive, hence, intervention will no doubt be confined to 
parliamentary debate. 

Fortunately, however, the people of the United States, 
and their chosen representatives, are largely of a mind re- 
garding a defense program. We say, “largely of a mind,” 
for there is the ‘fifth column” to consider, and that force 
of subversion must be reckoned with—and cancelled! But 
the F.B.I. can take care of that, as industry will take care 
of the first line of defense—the Machine. And, as the zero 
hour of “M Day” strikes, we suggest that, in war as in 
peace, the Tool Engineers hold their place as the key men 
of industry. That truism is as pat now as when first laid 
down in the editorial pages of the TOOL ENGINEER. 

At the moment, America is ill prepared for war, but our 
country is adequately endowed with the executive and en- 
gineering brains, and the mechanical skill, to initiate such 
a program of defense that we can be comparatively im- 
mune, not only against invasion, but interference with our 
international commerce. For in this day and age, armed 
superiority alone is the insurance policy for peace. Let us, 
however, proceed coldly, without waste and without mass 
hysteria; let us execute our defense program without de- 


stroying our avenues of peaceful commerce. Let us—to 
use a trite phrase—eat our cake and have it, too, for on 
ihis paradoxical feat rests our economic salvation. 

After all, the end of war is peace, and it is when the 
terms of settlement are signed that the real war starts— 
the ostensibly friendly but keenly competitive war for 
world markets. And, should Germany prevail in Europe 
(a not improbable contingency) American business and in- 
dustry will be-in direct competition with the inventive and 
industrial genius of an intelligent and aggressive people. 
For don't be deluded—German industrialists are already 
preparing for this war after war. If we coldly consider this 
phase we will not only be forewarned but forearmed, and 
we already have evidence that preparedness and planning 
win blitzkriegs in the arena of war. Why not, then, in the 
fields of commerce? 

In proposing these things, we feel that we have a certain 
vantage of authority, as befits a body trained in analytical 
thinking and execution. For in the final analysis, it is the 
engineers who will be entrusted with the job of evolving 
the Machine; more, it will be our job to improve on the 
best that the world knows today. We believe that we can 
do this, base belief on the known quantity that, so far, 
American technology has largely set the pace for the 
world. On that premise, then, we suggest that: 

The government decides its defense program and, with 
minimum debate, gets started. But, let industry determine 
the orderly execution of its share in the program, that 
peacetime commodities be manufactured as _ heretofore. 
There is no valid reason for disorganizing business and 
industry, considering that one of the main objectives of 
war is to achieve the economic stability of one’s country. 
Every person now employed in gainful occupation is a 
unit in the bulwark of our economic structure, and we 
have some twelve million of idle employables. We say, 
put these men and women to work, either directly onto 
war material or into established industry to replace those 
actually needed for the munitions of defense. 

By so doing, we have the twofold advantage of solving 
an acute unemployment problem and that, as a people, we 
underwrite our national security. For remember, this land 
of ours has been entailed by forbears who paid for it in 
blood and suffering; it is now ours to have and to hold. 
But to have it, we must be prepared to anticipate any 
power or combination of powers that may emerge as a re- 
sult of the conflict overseas, and to hold it, as the leader 
in world standards of living, we must maintain our indus- 
trial and commercial advantage. America, prepare!—for 
defense and economic leadership. To this program the 
Tool Engineers of America give their unqualified support. 
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Trade Mark Reg. U. S. Patent Office 
SS CINCINNATI 


New CINCINNATI 12” Hydraulic Universal Grinding Machine has 
FILMATIC spindle bearings. Write for your copy of the catalog, G-448. 


' CINCISNATI | 
—S——" THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI GRINDERS INCORPORATED 


Manufacturers of 
Tool Room and Manufacturing Milling Machines 
Surface Broaching Machines Centertype Grinding Machines Cutter Sharpening Machines 
Centerless Grinding Machines Centerless Lapping Machines 
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The Need for Top Rake on Form Tools 


OP-RAKE in conjunction with cir- 

cular and flat form tools is defined 
as having an inclined cutting edge 
which does not coincide with the plane 
of the machine spindle center line and 
directional travel of the tool. 

Top-rake increases the life of a form 
tool and materially adds to the number 
of pieces between sharpening grinds. 
Top-rake produces a smooth finish, re- 
duces chip difficulties and causes bet- 
ter machinability since a form tool with 
top-rake will shear the metal instead of 
the usual fashion of cutting which in- 
volves some scraping action. Higher 
spindle speeds are possible since top- 
rake cutting action generates less heat. 
Of importance is the fact that, with 
top-rake, there is less chance for ‘‘metal 
cling’”’ at the cutting edge. 

As will be shown, top-rake, also re- 
ferred to as “hook” or rake cutting 
edge, is used daily to advantage with 
other tools, but its use is intentionally 
sidetracked when circular or flat form 
tools are used to produce two or more 
diameters on a part. This is due to un- 
usually high engineering cost in the 
design of a form tool with top-rake and 
because most operators do not thor- 
oughly understand the use of top-rake. 
Both of these objections can be over- 
come by bringing the subject “out into 
the open” for consideration and thor- 
ough understanding. 


Some Examples 

I will give typical examples to show 
the advantageous use of top-rake, be- 
ginning with the common garden rake 
which is fashioned for handy use 
because the prongs are set at an angle 
with the face of the ground to readily 
remove the unwanted materials. If the 
handle were placed close to the ground 
with the prongs perpendicular to the 
ground, the materials could not be 
removed, at least not so easily or com- 
pletely. When the ordinary garden 
spade is used, the steel blade is in- 
clined to force it into the ground. Less 
exertion is required to force the blade 
at the inclined angle and the separated 
materials are removed more readily. 

The “hook” or inclined angle of top- 
rake cutting edges of metal cutting 
tools performs in a similar manner as 
does the common garden rake and 
spade. The inclined angle separates 
the material by co-operating with the 
“slip bands” of the internal structure 
of the metal. The ordinary hand file 
has “hooked” teeth made intentionally 
for the purpose of removing materials 
faster with better and smoother sur- 
faces remaining. The highly developed 
broach is arranged with an inclined 
angular cutting edge at each progres- 
sively stepped cutting edge. Plain mill- 
ing cutters have a decided shearing 
action because of the inclined angle of 
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top-rake applied to each spiral cutting 
edge. Fluted drills are another typical 
example—notice the “hooked” end cut- 
ting edge on a fluted drill. Saws, taps, 
dies and other standard tools have the 
inclined cutting edge of top-rake in- 
corporated for a definite purpose—io 
remove materials with less exertion on 
the part of the tool. 

The metal working industry can 
profit materially from the lesson taught 
by the woodworking industry. Wood- 
working cutters are usually “built-up’’ 
and each cutting edge is set in the body 
as an inserted blade and having a pre- 
determined angular setting. The angu- 
larity of the cutting edges is a definite 
requirement as, without it, the tool 
could not possibly cut, instead, it 
would tear the surface of the wood. 

An apprentice machinist soon learns 
that a lathe tool bit will “cut better” 
after placing a “hook” in the top face 
of the tool. The favorable aspect of 
top-rake is learned through indisput- 
able evidences directly connected with 
production equipment in the screw 
machine industry. The positive evi- 
dence is presented by the “hook” in- 
variably placed on all turning tool bits 
of the common lathe type and those 
used in “knee” and “roller” turners on 
automatic screw machines, chucking 
machines and turret lathes. This 
“hook” is often incorporated in these 
turning bits as a chip “breaker.” Func- 
tioning as intended, the “hook” is not 
generally appreciated as being respons- 
ible for the better finish obtained. In- 
nocently imposing the “hook” or top- 
rake, the operator improves the cutting 
quality of the tool by definitely reduc- 
ing the pressures required to separate 
the chip from the bar or material being 
cut. 

Other tools work “much better” 
with the “hook” so why not with the 
form tool? The form tool will work 
better with the top-rake but correct 
top-rake cannot be placed at the cut- 
ting edge if the form tool was not orig- 
inally made for the use of top-rake. 
Placing a top-rake on a form tool origin 
ally made to cut without top-rake, na- 
turally lengthens the shape depths in 
the plane of the top-rake incorporated 
and the form tool “won't make the 
part right.” 

As men responsible for the actual 
production of parts, you know the def- 
inite need for top-rake for circular and 
flat form tools. As engineers, you have 
experienced the task caused by the 
lengthy calculations involved in the 


THE TOOL ENGINEER FOR JUNE, 1940 


design of circular and flat form tools 
having top-rake. 


Top-Rake for Better Production 

The need for top-rake is shown by 
the fact that set-up men and operators 
will apply top-rake to form tools in- 
tended to be used without top-rake. 
They know, however, that they are 
limited to the amount of top-rake 
which can be applied since a greater 
amount would produce diameters in 
variance with the specified tolerances. 
To gain the benefits of top-rake and 
avoid calculations, some screw machine 
departments use the “trial and error 
system.” This means that form tool 
steps are corrected for top-rake not by 
calculation, but by trial on the machine 
and changing of the steps on the tool 
until it produces the part within the 
given tolerances. The trial on the pro- 
duction machine and changing of the 
steps by grinding occurs many times 
before the desired results are obtained. 
With this system, great expense and ma- 
chine down time are readily apparent. 

Manufacturers of automatics, chuck- 
ing machines and turret lathes are con- 
stantly making improvements for higher 
spindle speeds and greater rigidity of 
moving parts. Sources of supply for ma- 
terials are conducting extensive investi- 
gations to change the internal structure 
of material to improve machinability. 
Tool steel manufacturers are in harmony 
with the movement as evidenced by 
the many patented types of high grade 
tool steel to match the higher spindle 
speeds and cutting speeds, including 
cutting tools with sintered ingredients 
used as a molded tip. Better coolants 
are the result of similar forethought 
and work. All of the foregoing intense 
interest is for one purpose—production 
with the best results and lowest cost. 
Then, why overlook or avoid the last 
important step of top-rake for circular 
and flat form tools to materially assist 
in this one general desire for improved 
production? Are you to be satisfied 
with your present good results when 
even better results are possible? 

The desire to use top-rake is shown 
by the trend of organizations to pur- 
chase machines equipped with holdeis 
for flat form tools. This course is fol- 
lowed since it is easier to calculate 
top-rake for flat form tools in compari- 
son to calculations required for top- 
rake in conjunction with circular form 
tools. This is due to the fact that the 
flat form tool requires only the consid- 
eration of the compound angularity of 
both pressure and top-rake angles. 
With the circular form tool, the place- 
ment of the tool center enters the cal- 
culation requirements and adds ma- 
terially to the usual trigonometric 
formulae. 


(Continued on page 50) 
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Screw Machine Tooling for Aircraft Engines 


T must be obvious to those not con- 
nected with the aircraft engine indus- 
try that there are many phases of Tool 
Engineering peculiar to this business 
alone. Naturally most of the unusual 
materials used have the ability to with- 
stand the high stresses to which they 
are subjected and are difficult to fab- 
Ticate to the superlative finishes de- 
sired. Just how much the screw ma- 
chine or turret lathe, whether it is of 
the hand type, semi-automatic or fully 
automatic, can play in this industry has 
taken a full twenty-five years to de- 
termine. Some past history will best 
qualify this statement and also bring 
to light some of the important parts 
Tool Engineers have played in the pic- 
ture. 


Old Tools—Old Methods 


When the Simplex Automobile Co., 
of New Brunswick, N. J., (later the 
Wright-Martin Aircraft Corp.,) acquired 
the manufacturing rights of the French 
designed Hispano-Suiza aeroplane mo- 
tor in this country in the year 1915, 
their Tool Engineers found it difficult 
to adapt its parts to American manu- 
facturing methods. Tool designers from 
high grade automobile plants lent their 
respective abilities but they were limit- 
ed to tool steels which did not have 
the qualifications of present day ma- 
terials. Screw machines and_ turret 
lathes were designed with feeds suit- 
able for brass and the free machining 
steels of that time. The alloy steels 
specified for parts varied from bar to 
bar in size, roundness and machina- 
bility. Operators on the aforementioned 
machines, working under the Taylor 
time study system made plenty of 
bonus if their keen eyesight enabled 
them to pick the best machining bars 
by the color of the first pieces off the 
ends. Poor ones were removed from 
the collets and placed back in the racks 
for operators who did not know the dif- 
ference or had to finish up the job. 


Lard oil was the cutting agent used, 
but as its price became prohibitive, 
substitutes were introduced which va- 
ried as much as the material machined 
and cutting qualities of the tools. Sus- 
pended on a wire on the side of each 
hand screw machine used for cutting 
threads was a small can containing 
white lead and cutting oil. This miracu- 
lous mixture was dabbed on the blanks 
with a brush before starting the dies 
to produce what was then considered 
smooth threads. Twist drills were mak- 
ers’ standards and inferior to those now 
available. Reamers were occasionally 
special but mostly ordered from cata- 
logues. In some cases they were held 
solidly but generally in floating hold- 
ers, driven by either a cross pin or 
combination of cross pin and a ball 
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which socketed in the center of the 
shank end. Operators laboriously stoned 
just enough back taper on the outside 
diameter of the reamers to keep no-go 
plug gages from entering. 

Form tools were well designed but 
the material from which they were 
made, the 18-4-1 steel of that day had 
decided limitations and variable results 
were obtained in the heat treatment of 
them. Oil stones were also used ex- 
tensively to provide side clearances im- 
practical to incorporate in the design. 
On the hand screw and turret lathe the 


mination of hostilities came a liquida- 
tion and a reorganization of the Curtiss 
and Wright-Martin Companies, the lat- 
ter taking the name of the Wright Aero- 
nautical Corporation. The manufacture 
of Liberty motors in the several plants 
throughout the country ceased. 


Tool Engineers Did a Job 


In the final analysis of the part the 
Tool Engineer played during this period 
we can compliment him to the extent 
that he adapted to good advantage his 
automobile experience in screw ma- 
chine design to this new industry. 
There were, however, too many handi- 
caps in the way of noncomparable en- 
gine design, lack of uniformity in alloy 
steels used and suitable tool steels for 





It must be obvious to those not connected with the aircraft engine 
industry that there are many phases of Tool Engineering peculiar to 
this business alone. Naturally most of the unusual materials used have 
the ability to withstand the high stresses to which they are subjected 
and are difficult to fabricate to the superlative finishes desired. Just 
how much the screw machine or turret lathe, whether it is of the hand 
type, semi-automatic or fully automatic, can play in this industry has 
taken a full twenty-five years to determine. Some past history will 
best qualify this statement and also bring to light some of the impor- 
tant parts Tool Engineers have played in the picture. 





operator was furnished with a small 
brass rod which he rubbed over the 
cutting edges of the tools each time a 
piece was formed to remove the built- 
up edge. The same tool was then re- 
turned a second time for a smoother 
finishing cut. Then came the applica- 
tion of emery cloth, sometimes pre- 
ceded by a file to smooth up the part 
just enough to pass inspection. The 
emery and file dust thus released 
worked into the oil pump and the ma- 
chine slides. Eventually came the re- 
pairing of the slides and then another 
cycle of the same abuse. 

Parts made on the automatics had de- 
cidedly rough finishes and practically 
all surfaces were thereafter ground, pol- 
ished or given skim cuts. Rough 
reamed holes were re-reamed and 
drilled holes reamed as secondary op- 
erations. By setting box tool rolls down 
to .005" to .008”" under the trial cutting 
size of the tool bit, a fairly smooth sur- 
face was obtained. None of the thread- 
ing done would now be considered 
smooth. 

During this period the Curtiss Aero- 
plane & Motor Co., of Buffalo, N. Y., 
were having their difficulties in produc- 
ing a motor of American design. When 
this country entered the World War 
two American automotive engineers 
designed the Liberty motor, and its 
manufacture with that of the Hispano- 
Suiza and Curtiss motors continued 
during our participation. With the ter- 


THE TOOL ENGINEER FOR JUNE, 1940 


the machining of them, excessive auto- 
matic feeds and last but not least, a 
time study system which could function 
properly under these conditions. 

The lull at this time in the demand 
for aeroplane engines gave the com- 
paratively few who survived the sud- 
den deflation an opportunity to bring 
forth better motors more adaptable to 
American methods. Such a combina- 
tion of ambition and genius was bound 
to produce results in a country reward- 
ing individual initiative. Management, 
engineers and workmen evolved ways 
and means of manufacturing small 
quantities of material economically 
enough to exist and eventually brought 
forth a better product to add to this 
country’s laurels. The introduction of 
air cooled motors presented new manu- 
facturing problems but Tool Engineers 
were again able to apply some of their 
previous automobile experience to 
good advantages. 

Lindbergh's flight to Paris in 1927 
awakened the world to the new possi- 
bilities of aviation. Rapid expansion in 
the aeroplane industry followed. The 
trained personnel of three small organi- 
zations guided new employees who 
had no similar experience. Many re- 
turned to their former employment 
bringing with them new ideas and 
some applicable experience. Most 
former tool designs were retained be- 
cause a marked improvement in the 
uniformity of alloy steels gave tool de- 


ll 








SCH E VW MRAUCHRI SBOE tH O LER G 





signers a better opportunity to apply 
sound design to tools for screw ma- 
chines and turret lathes. Considerable 
progress had been made in sulphurized 
cutting oils for use on these machines 
but external threading still responded 
best to the mixture of white lead and 
oil previously mentioned. Super high- 
speed steel tools permitted higher sur- 
face speeds and feeds. Improved uni- 
versal hand screw machines with a 
greater variety of speede and feeds 
made possible the making of parts from 
free machining aluminum alloys to lim- 
its which were not possible on even 
engine lathes during the World War. 
The rapid traverse of the automatic 
screw machine had been incorporated 
in turret lathes to good advantage. Miil- 
ing of coarse threads where narrow 
undercuts could not be avoided in the 
design of parts, using hobs made from 
improved tool steel created new jobs 
for automatics in the making of blanks. 

Eventually came the collapse of the 
second boom and then the consolida- 
tion of the Curtiss and Wright Compan- 
ies to leave two major competitors at 
this time in the field. The lull gave 
those who survived another opportunity 
with their backs to the wall to bring 
forth new motors of lighter weight and 
more dependability to make commer- 
cial air transportation a reality and open 
up a large foreign market. American 
machine tools and Tool Engineering 
had been available to foreign concerns 
making motors of théir own design, but 
the peculiarities of tooling of screw ma- 
chines and turret lathes for aircraft en- 
gine manufacture were not well known 
to machine tool manufacturers and their 
staffs of Tool Engineers so the results 
obtained abroad were only as good as 
their parallel automobile experience 
here. Licensing of foreign concerns 
and governments during the past few 
years has released to them a store of 
manufacturing methods and tool de- 
signs but only on models released by 
the United States War Department and 
any information I am imparting to you 
is only that available to any licensee 
because the Espionage Act forbids en- 
lightenment on tooling, manufacturing 
methods and engine design on models 
not released. 


A New Opportunity 

Increased patronage of commercial 
air lines, foreign demands and those of 
our Own army, navy and coast guard in 
the year of 1936 gave a new impetus to 
engine manufacture. Executives, super- 
visors, foremen and Tool Engineers 
who visited the National Machine Tool 
Builders Association Show in Cleve- 
land, Ohio, in the fall of 1935 brought 
back to their plants a host of ideas, and 
the aircraft engine industry—on the eve 
of the healthiest expansion it had yet 
experienced—particularly benefited. In 
the eyes of the screw machine tool de- 
signer there was much field for applica- 
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tion of his previous designs to better 
advantage. Independent feeds for tool 
and cross slides, more spindles, greater 
variety of speeds and feeds, rigidity to 
permit the use of brittle tools, improved 
bearing design and other features over- 
came many weaknesses. New machine 
tools had to be purchased cautiously to 
prove their worth. Semi-automatic turret 
lathes made one of the best showings 
in savings, but there was still a lack of 
volume even at this time to definitely 
establish the screw machine and turret 
lathé as a predominant factor. It is 
however now firmly established due to 
that enormous volume of United States 
and foreign business. Machine tool 
manufacturers are now given the op- 
portunity to submit or furnish their own 
layouts and tool designs. Many jobs 
are satisfactory but some are such that 
only those closely identified with the 
aircraft engine industry can furnish the 
solution. Feed and speed data taken 
from the records of our Standards De- 
partment furnish valuable information 
for new layouts, even though some of 
it is compiled from machines which do 
not have the latest features. 
Aircraft Parts Vended 

When a new model of motor is intro- 
duced in our plant it is tooled for mod- 
erate quantities on turret lathes and 
automatics. As production increases 
there is a possibility of revamping for 
increased quantities but nowadays 
when that point is reached the parts, 
where possible, are vended. The prov- 
ing of these jobs—having been accom- 
plished in our departments—affords 
complete information to bidders, if de- 
sired. The vendor has the opportunity 
to use what he finds applicable to his 
equipment and many times can, with 
larger quantities than we have handled, 
manufacture more economically. Under 
the present conditions our automatic 
screw machines are devoted mostly to 
demonstrating new parts and materials, 
manufacturing those which have opera- 
tions following of such a nature as to be 
safer if completed in their entirety in 
the plant and furnishing those which 
the supplier on account of some contin- 
gency is unable to do. 

Effect of Newer Cutting Oils 

The matier of cutting oils is now 
standardized into various mixtures for 
different materials and machines. Gone 
for the past ten years are the cans of 
white lead and oil previously men- 
tioned. First came a high sulphurized 
base oil which was mixed with paraffin 
and engine oils and later, with special 
applications, a sulphur chlorinated one 
with paraffin dilutions. More uniformity 
in alloy steels with specifications call- 
ing for specific structure, grain size and 
reduction of area makes possible fairly 
consistent results in the number of 
pieces per tool grind. Super high-speed 
steels now show little variation. These 
factors make possible a workable mod- 


ern time study system modified to our 
needs and all now help to make the 
designs of the Tool Engineer applicable 
to screw machines and turret lathes. 


Aircraft Form Tools 


Form tools being the most important 
ones used on screw machines let's turn 
our attention to them first. We prefer 
circular ones on single spindle auto- 
matic screw machines. We haven't 
found them practical on multiple spin- 
dle automatics on account of the rub- 
bing action on side faces. On turret 
lathes, chucking machines and multiple 
spindle automatics either the tool bit 
type, longer plain base or dovetail flat 
form tools are used according to the 
quantities of parts to be made and types 
of holders available. Side clearances of 
one to three degrees are necessary. 
Top rake angles vary with the material 
but are necessary in most cases for 
smooth finishes. When it is necessary 
to change them on account of a sudden 
switch of material, below center grind- 
ing of affected sections furnishes a 
temporary solution but the type of fin- 
ish so produced is generally unsatis- 
factory. The combination cutoff and 
form followed by the finish form meth- 
od, where it can be used, produces 
good results on single spindle auto- 
matics and turret lathes. On multiples 
the use of a roughing tool followed by 
a finish form is preferred as being the 
most economical. Subjecting the rougher 
to the bulk of the removal of material 
and leaving the finisher from .005” to 
.008" on a side or face produces our 
best finishes and a minimum tool grind- 
ing. While in many shops the tool de- 
signer is able to give liberal tolerances 
on form tool dimensions in the interest 
of reducing tool cost, in our industry 
the closer the tools can be made within 
the limitations of modern equipment 
and attendant skill the greater the re- 
turn, particularly if expensive grinding 
operations follow which take additional 
time due to variation in size. 


Screw Machine, Deep Hole Drilling 


Deep hole drilling in automatic screw 
machines is a phase which required 
considerable experimenting despite ex- 
perience outside of the aircraft engine 
industry. Ordinarily considerable run- 
out in a drilled hole not visible to the 
eye has no significance unless it affects 
operations which follow. Highly stressed 
parts, however, cannot stand this. Our 
experience in alloy steels proves that 
the ordinary four and one half to six 
diameters used for the first poke of the 
drill in free machining materials does 
not work out. We have obtained our 
best results with three and one half 
diameters. Using this hole drilled as 
closely to size as possible makes a sort 
of guide bushing for the drills which 
follow. Heavy feeds applied to these 
drills produce long stiff curly chips but 
the drills do not stand up. Fine feeds 
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produce a type of chip which tends to 
wind itself around the drill to hinder the 
application of cutting oil applied at high 
pressure through small nozzles. Normal 
revolution for the revolving drills 
whirls the oil out of the flutes. It there- 
fore becomes necessary to reduce the 
drill speed until the desired type of 
chip is obtained. 

Tungsten carbide tipped tools for 
machining non-ferrous alloys when 
used on new types of machines have 
improved finishes and reduced costs. 
Our tool designers have become quite 
adept in their application to reamers, 
form, facing and cutoff tools. 

The Madison type of reamer is used 
extensively in the reaming of unusual 
materials particularly when the holes 
are to be ground on later operations. 
They permit plenty of chip room and 
the introduction of the cutting agent. 
When we found they gave us trouble 
in deep hole reaming the logical thing 
was to introduce a means of getting oil 
under high pressure to the cutting 
edges and also assist in flushing out 
chips. This was accomplished by drill- 
ing a hole in the shank end to the ad- 
justing pin, which was relieved of some 
of its bearing surface to permit the in- 
troduction of sufficient oil. Holes were 
drilled through the sides, near the cut- 
ting edges to meet this passage. The 
usual coupling was then made at the 
shank end with the oil supply. When 
tough stringy chips packed at the bot- 
tom of holes and wore out the ends of 
the reamer bodies, the latter were hard- 
ened and drawn at this point. Here is 
one example of an idea originating in 
the shop and then being passed on to 
the tool designer who makes necessary 
refinements and records it for other pos- 
sible application. 


Floating Socket Type Holders 


The floating socket type of reamer 
holder makes possible the use of stand- 
ard taper shank type of reamers, is 
driven by cross pin and centralized by 
an adjustable screw which has a sixty 
degree included angle to fit the centre 
of the socket. This combination of 
reamer and holder is best suited where 
the quantities are not large. 

The stub type which we developed 
primarily for use on a single spindle 
automatic at practically the same time 
it was introduced as a catalogue item 
by a prominent small tool manufacturer 
has proved to be the most economical 
for large quantities. Consequently it has 
been applied to other types of turret 
lathes and screw machines. It also 
drives from a cross pin but is central- 
ized directly in its own shank by the 
same type of adjusting screw men- 
tioned in the previous paragraph. 

Counterbores are avoided on auto- 
matics as much as possible because 
they are end-cutting, the type of tool 
which on alloy steel, produces the poor- 
est finishes. The conventional pilot 
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types are seldom used because of the 
danger of the pilot freezing to the chips 
in the hole which it enters. Where a 
pilot is necessary it is made an integral 
part of the tool with a non-cutting spiral 
flute circular ground. Chips which are 
not washed out of the hole by the cut- 
ting agent find their way into this flute 
or are pushed to the bottom of the hole 
where sufficient clearance must be al- 
lowed for them. On semi-automatic tur- 
ret lathes where it has been found nec- 
essary due to the design of the part to 
use pilot counterbores, the material is 
of such a structure that little trouble is 
experienced. Swing tooling of shallow 
flat counterbored holes is a method of 
single tooling on automatics which pro- 
duces the best finishes. On the turret 


lathes and universal hand screw ma- 
chines the same results can be obtained 
by use of tool bits in the four-square 
turret on the cross slide provided the 
relation of the depth to the diameter of 
the tool is not too great. This actually 
amounts to skim cutting, referred to as 
a necessity during the World War, but 
at that time more on account of the 
variability of the material to be ma- 
chined. Generally, hollow mills which 
are akin to counterbores are avoided 
where possible on account of their ten- 
dency to trap chips. 

Cutting off ‘tools of ordinary stock 
design cannot be used to good advan- 
tage because they are too frail and do 
not have the necessary parting angle. 
The latter on free machining materials 
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is normally from seventeen to twenty- 
three degrees. Except in special cases 
this angle has to be reduced to ten to 
twelve degrees and then becomes 
more or less of a form tool with respect 
to the amount of the feed which can be 
applied. Top rake and pressure angles 
are reduced as the hardness of the ma- 
terial increases. Excessive side clear- 
ances tend to convex or concave the 
cutoff side of the pieces being parted 
from the bar and leave deep drag marks 
when the tool is returned by a fast feed 
after the cut. It is not possible to state 
any definite amount of side clearance 
as this varies with the hardness and 
specifications. 

Practically all the special alloy steels 
we use produce long stringy chips be- 
cause they can hardly be termed free 





machining. These bulky chips then be- 
come a vital problem, where operators 
are required to run more than one ma- 
chine and there is no economy in mak- 
ing chip pullers out of highly skilled 
and paid men. Therefore it takes a 
combination of properly designed tools, 
holders and their arrangement to make 
the showing desired. Too frequent tool 
grinding as the result of trying to make 
small chips doesn't fit in with a well 
applied time study system. In order to 
get sufficient chip room it is sometimes 
necessary to purchase machines of 
larger capacity than would be needed 
for free machining materials. This in 
turn increases investment because of 
the additional cost of larger tools and 
holders and other items not necessary 
to mention. The aircraft engine indus- 
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try may yet reach the proportions that 
it will warrant the design of automatics 
suited to this chip problem. 

It is essential to be familiar with past 
history in order that experiments pre- 
viously and thoroughly made are not 
repeated in order to tool up parts on 
screw machines and turret lathes which 
apply under the conditions reviewed. 
The same consolidation of experience 
and achievement made in motor design 
is just as necessary in tool design and 
application to manufacturing. 


Designing the Tools 

Some of the essential things which 
our tool designers must know in order 
to make use of their designs are: fa- 
miliarity with the various types of tool 
steels in order to specify them correctly 
for the material; understanding of the 
limitations of various makes of ma- 
chines of the turret type in order to 
make use of bushings and tool holders 
to standard and special requirements; 
a knowledge of the machinability of 
various alloys in order to correctly de- 
termine the most efficient clearance 
angles and types of chips cut by 
various tools and their effect on setups. 
If they have a good working knowledge 
of all of these they can make them- 
selves still more valuable if they can 
design cams and magazines suitable 
for the quantities involved. 

It has often been said that screw ma- 
chines are an ingenious Yankee inven- 
tion. Time has proved that it does not 
require New Englanders alone to de- 
sign tools for them. Ingenious men 
seem to be best suited for this purpose 
in our business, if they have the other 
necessary qualifications. Recently a 
statement appeared in a trade magazine 
to the effect that "twenty years ago 
there was a kind of fraternity among 
the men who actually operated the ma- 
chines, making and designing the tools 
along with the actual operation of the 
machine itself." In our industry this 
condition actually existed as recently as 
ten years ago. I believe you'll under- 
stand by the history presented why this 
was so. Modern management, however, 
did not permit this condition to exist 
any longer than warranted. 

This is an opportunity to express 
appreciation to those who have co- 
operated with us to make possible the 
small share contributed by “screw 
makers’ as we are often called, in the 
advancement of aircraft engines and 
with your further help in Tool Engineer- 
ing we'll try to do our bit to “make the 
air of tomorrow the safest transporta- 
tion of the day.” 


Plate 1 

This piece is a cylinder hold down 
nut blank and might be classed as an 
important small part because a gross 
of them are used per motor. It is manu- 
factured from alloy steel hardened to 
Rockwell 26-32 scale ‘’C.” 

The purpose of showing this plate is 
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to provide for discussion, a variety of 
arrangements of tools in two types of 
four-spindle automatic screw machines, 
one of which was manufactured in 1939, 
applicable to methods in columns one, 
two and three and the other made in 
1926 to column four. The problem is 
one of getting away from chip traps, in 
order to make possible the operation of 
more than one machine. 

These long, stringy chips have been 
previously mentioned as one of our 
handicaps. We won't complicate this 
with the matter of feeds or spindle 
speed although in the complete analy- 
sis they are both essential and would 
be best classified as ‘delayed strokes,” 
in the words of the checker player. 

In column number one we have a 
combination of tooling submitted by 
the engineers of a machine tool manu- 
facturer. It was accepted for trial. A 
chip trap was encountered in positions 
number two and number three. Pieces 
occasionally broke off on the combina- 
tion reamer in position number four, if 
the operator failed to get back to the 
machine at the “‘critical time” for grind- 
ing the cutoff tool. 

In column number two we have a 
modification of the arrangement in col- 
umn number one without changing feed 
or speed as a temporary but not satis- 
factory arrangement. A chip stripper 
has been added to partly eliminate the 
trap in position number three. This 
combination however, is one which by 
reason of so much forming, causes too 
much “down time” on the part of the 
operator for grinding this particular tool. 

The abbreviation (Aux.) is auxiliary, 
meaning it can be fed by rapid traverse 
to within a few thousandths of the point 
where cutting action starts and returned 
rapidly after the cut without interfering 
with the normal action of the tool slide. 

In column number four we show a 
combination on the 1926 model not ar- 
ranged as originally planned but 
slightly modified by the operator on the 
job so as to require a minimum of chip 
pulling. Of the three outside diameters 
of the piece only the two end ones re- 
quire smooth finishes. The center one 
is later milled hexagon. 

After a study, of this job based on ex- 
periences of arrangements of tool com- 
binations in columns number 1 and 


number 2 we now opine that there 
is a final solution in column number 3. 
What do you think? 


Plate 2 


On this slide we show a number of 
reamer holders mentioned in the text. 

First: The Madison type with the ar- 
rangement for supplying cutting agent 
under pressure to the blade and ma- 
terially assisting in flushing chips out 
of the hole. It is particularly effective 
for reaming piston pins and tappet 
guides, the former as a secondary oper- 
ation and the latter a primary one; both 
performed on semi-automatic chucking 
machines. These parts have deep holes 
in relation to diameters and are heat 
treated and ground after reaming. The 
method of reaming with fluted reamers 
with oil holes was discarded because 
rejections of parts and reamer breakage 
were excessive. 

Second: A holder which permits the 
use of ‘catalog’ taper shank reamers 
(with machine tool limitations for over- 
all length). You will notice that there is 
a taper pin locking this reamer to the 
socket to prevent the pulling out of the 
reamer in case the operator does not re- 
turn to the machine at the critical time 
for regrinding of the tool. 

The socket drives on the sixty de- 
gree angle centralizing screw and with 
the long bearing on the dowel, provides 
a precision method of reaming on 
screw machines and turret lathes if 
absolute concentricity of details is main- 
tained. 

The principle of driving by this 
method, ne doubt, was derived from 
reaming in an engine lathe. The old 


Right—Figure No. 5. 
Directly below—Fig- 
ure No. 6. Right, be- 
low—Figure No. 7. 
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practice of our boyhood days was to 
place the shank center of a reamer in 
the tail stock center. A dog was at- 
tached to the shank to prevent its turn- 
ing and the tool was screwed up to the 
hole and entered. Then we pulled the 
belt down by hand, threw the shifter 
over to engage the spindle and fed the 
reamer into the hole. 

Third: We have the stub reamer with 
the similar principle. One distinct ad- 
vantage is that it can be used in float- 
ing holders for alignment in a particular 
position on turrets of single spindle 
hand screws, turret lathes and semi- 
automatics. 

Last: We have the idea of the stub 
reamer applied for use on multiple 
spindle automatics with the use of an 
oil hole, if necessary, incorporating the 
principle of the dowel centralizing 
screw in number two. 

All of these have their particular ap- 
plications depending on the type of 
machine, its limitations, condition, tol- 
erance allowed and finish desired. The 
design can be modified to suit the new 
type of machines which we are pur- 
chasing. 

Plate 3 

This slide shows: at the right, a lead 
cam used for deep hole drilling on a 
single spindle automatic screw ma- 
chine; at the lower left, a section of the 
part produced illustrating the successive 
“pokes” of the three drills used; below 
it the number of drill diameters used 
for each “poke” and at the top left the 
order of operations required to make 
the part. 

Each cam lobe is captioned with the 

(Continued on page 72) 
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Tooling of Multiple Spindle Automatics 


The selection of a multiple spindle 
machine for most economical produc- 
tion involves many factors—among 
them, the experience and preferences 
of the operating group in view of main- 
taining uniformity of equipment and in- 
terchangeability of tool holders and at- 
tachments within reasonable limits; the 
consideration of set-up time of one ma- 
chine as compared to another; tool 
clearance; general accessibility; chip 
disposal; operator’s skill and supervi- 
sion requirements. Some operations 
are better performed on one type of 
machine than on another type; for ex- 
ample, threading operations requiring 
close lead tolerances will be better 
performed with lead screw control for 
the threading tools, and some machines 
feature such control as a part of the 
standard machine. Other considera- 
tions are the ease of changing cams and 
feeds, and the ability of the machine to 
operate at speeds suitable for using 
carbide tools, and maintaining close 
limits required in modern manufactur- 
ing. 

The problem of maintaining close 
limits is minimized by the rigidity of 
tools; tool holders; slides; the machine 
base and probably securing rigidity of 
the spindles by the use of pre-loaded 
anti-friction bearings. The manufacturers 
of this equipment are meeting these re- 
quirements, and by making improve- 
ments which experience indicates are 
desirable from time to time are placing 
in the hands of Tool Engineers equip- 
ment that enables them to secure the 
high production desired. Each manu- 
facturer has provided features in his 
machine which have distinct advan- 
tages from the operating, maintenance 
and tooling viewpoints for certain work. 
If this were not so, there would not be 
the need for making a selection from 
the various types of machines offered 
to industry. 

Having made a tentative decision as 
to the type of machine; number of spin- 
dles, etc., to be used, the next step is 
to make a comparative analysis of the 
unit cost per piece produced; this anal- 
ysis considers the initial cost of the ma- 
chine; the yearly depreciation; the 
cost of tooling; the cost of operating— 
labor plus burden—the pieces per hour 


By C. C. STEVENS 
MECHANICAL SUPERINTENDENT 
NEW DEPARTURE DIVISION 


GENERAL MOTORS CORPORATION 
BRISTOL, CONNECTICUT 





at the rate of efficiency in use at the 
plant concerned, which is usually 85 
per cent, which is a 51 minute hour— 
adding the first four items and dividing 
this sum by the net pieces per hour 
gives the cost index per unit produced. 
It is to be noted that the operating cost 
—labor plus burden—may be more 
than for one operator, since these ma- 
chines are often operated in multiple. 
This cost index when compared with 
similar factors for the group of ma- 
chines under consideration readily in- 
dicates the machine to be used in re- 
spect to unit cost. 

The Tool Engineer must thoroughly 
understand the machine to advanta- 
geously plan the tooling, as the operat- 
ing cams are essentially a part of the 
tooling design and the various arrange- 
ments for imparting the motion from 
the control cams to the tool slide and 
cross slides are considerations in the 
tooling layout. These machines are 
made in 4-6 and 8 spindle types, and 
all are built essentially the same ca- 
pacity ratings. They are powered from 
7% to 40 horsepower, depending on 
the material to be machined; the tools 
used, which may be either high speed 
steel or sintered carbide; these factors 
determine the speed of the machine 
and to a great extent the horsepower 
required. 


! Chucks 


The chucks and chuck operating 
mechanism used on the chucking type 
of machine as regularly supplied by 
the machine builder fall under two gen- 
eral classifications—two and three jaw 
draw bar operating type; and two and 
three jaw face plate chucks. The two 
jew chucks are usually used for ir- 
regular shapes requiring wide open- 
ing of the jaws. Occasionally, on 
chucking machines work can best be 
held by the collet type of chuck. There 
have been many designs of these 
chucks made, but all have been basi- 
cally of the types mentioned. Chucks 
are hand operated by wrenches or pow- 








The types and sizes of machines coming within the classifica- 
tion of multiple spindle automatics are numerous. Considered 
here is the tooling of the larger machines of the bar type from 
%e" to 4%", and the chucking type—those carrying 6” and 8” 
diameter chucks. The Tool Engineer must thoroughly under- 
stand the machine to advantageously plan the tooling. 
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er operated by power devices attached 
to the machine in proper position to 
serve the chuck, and in the case of the 
draw rod type of chuck, power is ap- 
plied through an electric motor arrange- 
ment exerting pressure on the draw 
rod, or air or hydraulic cylinders placed 
at the rear end of the spindles. Chuck- 
ing mechanisms have been developed 
utilizing spring pressure for the grip- 
ping power and mechanical means for 
releasing the spring pressure—such 
arrangements make use of the spool 
and finger mechanism carried on the 
rear extension of the work spindle, and 
is actuated by any one of the several 
means just described. 

The bar type of multi-spindle auto- 
matic is most always supplied with 
the collet type of chuck, which can be 
fitted with adapters making them suit- 
able for gripping odd shaped work or 
renewable in case of wear. Such 
chucks are operated by draw rod me- 
chanism which is functioned as de- 
scribed earlier. Mechanism is provided 
for hand operation of the chucks to fa- 
cilitate setting-up and testing. 


Use of Auxiliaries 


The Tool Engineer is greatly assisted 
in tooling automatic machines by being 
able to apply in many stations auxili- 
aries which permit of performing opera- 
tions outside of the range of what might 
be considered normal. Such auxili- 
aries are—drill speeders, accelerated 
reamer attachments, threading attach- 
ments, revolving pick-off spindles, slot- 
ting and burring attachments, auxiliary 
tool slides, magazine and loading attach- 
ments, cross milling attachments, cross 
drilling attachments, pick-off and cham- 
pering devices, and devices for mark- 
ing the product. These attachments in 
many cases are independently driven. 
The above units used in conjunction 
with some ten or twelve basic opera- 
tions for which the machines are de 
signed, make it possible to tool these 
machines for a great variety of work 
for high production, and the tooling set- 
up may become very complicated. 


Multiple Spindle Automatics 


Standard types of tools for the basic 
operations of multiple spindle auto- 
matics include drills; reamers; cut-off 
tools; recessing tools; taps—solid and 
collapsing; threading dies—solid and 
self-opening die heads, with and with- 
out lead screw control; forming tools 
of a great variety—both flat and circu- 
lar types. Variations from standard for 
these tools are often made for operations 
on certain materials and practices in 
various shops; such tools are secured 
in place by conventional means—bush- 
ings; holders; clamps, etc. 

One method of holding circular form 
tools and adjusting them is by means 
of holes in the face of the tool, which 
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engage a pin carried on a movable 
member which can be adjusted; in that 
manner controlling the position of the 
circular form tool. Another method 
of holding circular form tools is by a 
series of serrations on the face of the 
tool which match a corresponding set 
of serrations on an arm clamped against 
the tool; this arm being adjustable po- 
sitioning the tool. Flat form tools are 
adjustable in the holders and clamped 
in positition. Often the tool holder is 
provided with micrometer adjustments, 
and on some makes of machines such 
adjustments are provided as a part of 
the tool slide. Drill speeders and ac- 
celerated reamer attachments are often 
provided to secure the correct R. P. M. 
for the diameter of drill or reamer and 
material to be machined, these attach- 
ments can be either standard as sup- 
plied by the machine manufacturer or 
special design as may be required by 
the user of the machine. 


Lubricants 


Cutting tool lubricants are made to 
many specifications and under many 
trade names. The lubricant will vary 
with the material machined, the types 
of tools used and somewhat with ac- 
cepted practices of the automatic de- 
partment. Detailed data on tool lubri- 
cants is available through the numer- 
ous distributors of this product. 

All the foregoing is of concern to 
the Tool Engineer in making his tool- 
ing layout—it is not the purpose of this 
paper to discuss feeds and speeds in 
detail for machining various materials 
as practice varies with organizations, 
and the manufacturer of the equipment 
will recommend feeds and speeds that 
experience with his type of machine in- 
dicates as being proper. 

Also, the various suppliers of high 
speed steels and sintered carbide have 
prepared similar data for using their 
material. 

Tabulation of data of the amount of 
stock removed per minute, and power 
requirements on multiple spindle auto- 
matics with proper tooling on various 
materials is of use to the Tool Engineer 
and is condusive to a better under- 
standing of the performance of the ma- 
chines and tools; such performance 





data can be readily secured for the 
overall performance of a machine, and 
this performance of the machines and 
tools can be further broken down into 
performance of one set of tools or a 
tool, and the overall efficiency of the 
machine can be readily determined. An 
example of such data will be given.— 
The machining of high carbon chrome 
steel, SAE 52100—having a Brinell of 
approximately 180, when machined on 
a representative 6-spindle automatic 
using a full complement of high speed 
steel tools operating with efficient feeds 
and speeds on a forging 2 7/8” O. D. 
x 1 7/32” lg. having a formed bore of 
2 3/8” mean diameter—removes stock 
at the rate of 3.77 cubic inches per min- 
ute, absorbing a total of fifteen horse- 
power of which over ten horsepower is 
consumed by the tools. In this opera- 
tion there are employed a total of nine 
tools, some of which are roughing and 
finishing tools. They are:—O. D. turn- 
ing; face & Chamfering; two lip bore 
tools; roughing and finishing reamers; 
a rough form tool and a finish form 
tool. The use of sintered carbide tools 
would probably double the amount of 
stock removed per minute and greatly 
increase the power requirements. 
Now we will review some of the fea- 
tures and characteristics of several rep- 
resentative makes of multiple spindl> 
automatics. While this paper was pur- 
posely limited in the range of machines 
coming under this general classifica- 
tion, an attempt has been made to cover 
the field as broadly as possible; how- 
ever, there are two makes of machines 
which have not entered into this talk— 
the line built by the Cleveland Auto- 
matic Machine Company, Cleveland, 
Ohio, on which there was no data avail- 
able at this time for this paper, and the 
other machine is the Baird horizontal 
chucking machine, which has a capac- 
ity between centers of chucks of 714” 
and is a six spindle machine having 
many features which gives its a proper 
place in the chucking machine field. 
Each make of machine has outstand- 
ing features and all makes have features 
in common such as, various means of 
operating the chucks; chip conveyors; 
double indexing, and the application of 
numerous attachments. It is not the 


intent of this paper to make comparison 
of one type of machine to another, but 
to point out features that are outstand- 
ing for each make of machine. This 
will be done directly by the means of 
suitable slides and short discussion. 


Goss & DeLeeuw Tool Rotating and 
Work Rotating Chucking Machines 


The machines made by the Goss & 
DeLeeuw Machine Co., New Britain, 
Conn., are of two types—the tool ro- 
tating type, and the work rotating type. 
The tool roating types are made in two 
and four spindle machines, powered 
from five to twenty horsepower, and are 
from 6" to 11’’ center to center of the 
spindles, mounting rectangular type 
chucks 814” to 14%” long; they weigh 
from 5,200 to 16,000 pounds each. The 
production cycle is from 20 minimum 
to 720 maximum per hour. The 6” x 
634” machine is built in a high speed 
spindle—vee belt drive model for using 
carbide tools, and has spindle speeds 
from 1,000 to 3,600 R.P.M. 

The work rotating type of these ma- 
chines is made in 4, 5, 6 and 8 spindle 
types; powered from ten to twenty 
horsepower, mounting from 6” to 10” 
chucks, they weigh from 24,000 to 
26,000 pounds each. The production 
cycle of these machines is from 18 
minimum to 500 maximum per hour. 

Spindles on the work rotating type 
machines are driven by positive dog 
clutches which engage and disengage 
while spindles are practically station- 
ary. 

Both types of machines feature lead 
screw control. The lead screw unit is 
readily accessible and easily changed 
from one pitch to another. Through 
telescopic spindles two lead screws, 
each with different leads, can be used 
for internal and external threading si- 
multaneously. Reversing motor drive 
for threading standard equipment, and 
this feature for multi-spindle machines 
was first introduced on the Goss & De- 
Leeuw. Turret clamping is through a 
split ring—the face plate being clamped 
to the opposite side of the ‘‘vee,”” which 
is integral with the housing; this re- 
lieves the locking bolt of any function- 
ing, excepting positioning of the face 
plate. 


Figure 1.—Rotating Tool Layout for Goss & DeLeeuw Chucking Machine 
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Cone Automatics 


The cone automatics are made in 
three types. The four spindle auto- 
matics are bar machines with spindles 
placed vertically one above the other, 
and are made in four sizes, from 1” to 
25%". There are two cross slides on 
this type of machine one opposite the 
other, each carrying all the tools for its 
side of the machine. The drill and tool 
holder is mounted in the usual manner 
directly ahead of the collets and ad- 
vances toward the work, carrying all 
tools forward in one motion. This type 
of machine completes a part on each 
spindle during its cycle, resulting in the 
production of four completed parts in 
each cycle of the machine. 

The four spindle machines of the hori- 
zontal type are made in the bar type in 
ten sizes—from 7%” to 6” bar sizes. 
The six and eight spindle horizontal 
machines are made in five sizes—from 
114” to 25%” bar sizes, and are extreme- 
ly rugged machines and as is common 
with all machines of this manufacturer, 
the camshaft and cams are mounted 
overhead out of the way of the chips; 
the overhead structure permits of rigid 
construction. These machines feature 
solid tool slides carried on opposite 
sides of the machine, as is the case with 
the four spindle vertical machine. This 
construction gives especially strong 
tool slides, minimizing number of wear- 
ing surfaces and parts. They are op- 
erated independently of each other by 
separate cams on the drum shaft. 

Another feature of the cone auto- 
matics is the universal slide, adding 
another cross slide to the machine mak- 
ing it capable of producing extra opera- 
tions, such as—taper undercutting, back 
facing, necking, etc. Provision is made 
for a wide range of angle adjustments. 


Greenlee Automatics 


Greenlee automatics are of the bar type 
and are made in the four and six spin- 
dle type from7%”” to 25%” (making nine 
sizes) and in the six spindle type, five 
sizes, from 1” to 2” capacity. These 
machines are entirely open on the top 
side, which is one feature of their de- 
sign which makes for accessibility of 
tools. Another feature of the machine 
is the ease of changing the cross slide 
cams which are so placed as to give 
independent movement of the forming 
slides. The main tool slide is of an 
inverted ‘'T’ construction and is oper- 
ated through an intermittent gear car- 
ried between the ways; this gear 
meshes with a rack bolted directly 
against the bottom of the slide to carry 
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it forward. The return of the tool slide 
is by means of another set of teeth 
on the same gear, which meshes with 
another rack suspended below the gear 
by a heavy arm from the bottom of the 
tool slide. This design eliminates all 
tool slide cams, and the time required 
for changing them on various set-ups. 

The stock feeds and collet mechanism 
are operated from a cam drum located 
at the rear of the spindle carrier. 


Bullard Automatics 


Bullard multiple spindle automatics dif- 
fer from other machines in this respect, 
that the spindles are in a vertical plane. 
They are of the chucking type and are 
made in six and eight spindle sizes, 
carrying chucks from 7%” to 183%” in 
diameter, and are known as type J-7, 
J-11 and type “D” mult-au-matics, and 
in the larger sizes, with the exception 
of the ‘‘conomatics” of the largest size, 
are the heaviest machines coming in 
the classification under consideration, 
weighing up to 40,000 pounds. 

These machines feature independent 
feed for each station as required, both 
vertical and horizontal, and the rate is 
independent and variable for each tool- 
ing head. 

Among the many unusual features 
of this machine is the arrangement 
whereby power is delivered to the work 
spindles only in their operating posi- 
tion. This is accomplished by means 
of the spindle driving gear rolling into 
mesh with its driver upon entering the 
station. 

The machine being circular requires 
the minimum of floor space for its size 
range. 

Many interesting toolings of these 
machines have been made; such as 
turning operations on shafts, assem- 
bling bushing in position on the ma- 
chine and completing machining opera- 
tions after such assembly. 


Acme-Gridley Automatics 

The Acme-Gridley line of automatics 
is made in 4, 6 and 8 spindle machines 
of the bar and chucking types. Eleven 
sizes from 9/16” to 434” bar sizes and 
from 6” to 10” diameter chucks in the 
chucking type. 

Features characteristic of these ma- 
chines are the independently controlled 

(Continued on page 70) 
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Right—Greenlee 1'’— 
6 Spindle Automatic. 


Right— Model 86 — 
New Britain Gridley 
8 Spindle Automatic 
Chucking Machine. 


Below — Acme-Grid- 
ley Model “R.J.” 
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Small Lot Production on Turret Lathes 


Today it becomes the responsibility of the Tool En- 
gineer to meet increased production requirements 
and higher engineering standards of quality. Among 
the problems he must solve are tooling for limited 
production and the reduction of lost time. 


T is, indeed, a privilege to those of 

us who have an interest in the de- 
velopment and application of screw ma- 
chines and their tooling, to have had 
the opportunity of carrying away from 
this meeting in our minds, new ideas, 
and, perhaps, ideas that will contribute 
to the solution of perplexing problems 
that exist or may exist in our own work. 
These ideas have been presented by 
“application engineers’"—men whose 
responsibilities lie, not in the develop- 
ment of the particular machines directly, 
but in the tooling and application of 
these machines to insure the best pos- 
sible results in quality and production. 

Many of us realize today that, as in- 
creased production requirements and 
higher engineering standards of quality 
must be faced, it becomes the responsi- 
bility of the Tool Engineer to meet and 
overcome these seemingly impossible 
problems. And, because these obliga- 
tions are being met daily with so little 
said concerning the method of fulfill- 
ment, we are fortunate in having heard 
the papers presented, and for the op- 
portunity of joining the discussions to 
follow. 

Because of necessity, it was denied 
me the privilege of obtaining pre-prints 
on two of the papers presented, I must 
rely upon notes taken during the talks 
to attempt to bring out the important 
items touched upon. As it is realized 
that these may reflect my personal in- 
terest in the subjects, your Chairman 
and speakers earnestly encourage your 
questions and participation in the dis- 
cussions, remembering that by so do- 
ing, others of us at this meeting may be 
further benefited. 


Forming Tools 

The subject of forming tools is one on 
which all too little has been written or 
said. It is a method of tooling which 
a number of the low production shops 
have been reluctant to adopt, possibly 
because of cost or perhaps that past 
trials have not been too satisfactory, 
and so it was felt that it was for the 
high production jobs only, and was 
dropped. 

But with the improvements and added 
rigidity built into the machines, more 
and more of these shops have come to 
recognize that the form tools, where 
properly designed, play a very impor- 
tant role in economical production. 





And so we must feel fortunate in 
having a man who has studied and 
learned so much about the subject, as 
Mr. Berry has and who has favored us 
with instructive thoughts concerning it. 


Tooling Aircraft Engines 

Mr. Taylor, in his paper and slides 
on ‘Tooling for Aircraft Engines” has 
given us an interesting review of the 
past and present methods of screw ma- 
chine tooling employed in that great 
industry. 

As he told us, there are many phases 
of Tool Engineering peculiar to that bus- 
iness alone. No one can dispute that 
statement. It is equally true, however, 
that pretty nearly every business has 
its own particular problems, which must 
be met, but still there remains a host of 
common problems which every engi- 
neer dealing with this subject must face. 

He, also, brings out that by the stand- 
ardizations on cutting oils and more uni- 
formity in the alloy steels and cutting 
materials has made for consistency in 
the number of pieces per grind to the 
extent that a timestudy system was 
workable. Being a timestudy man my- 
self, the significance of this statement 
brings out the fact that had not the 
progress of this standardization been 
made by the different contributing 
agencies, it would not only be difficult 
to apply timestudy, but the manufactur- 
ing requirements of today would be im- 
possible. 

The reference to the design and ap- 
plication of various cutting tools in ma- 
chining the tougher alloy steels will be 
of special value to those of us who are 
now, perhaps, finding difficulties in ap- 
plying our machines and tools to the 
processing of these materials. 


Tooling Automatics 


In his paper and slides on ‘'Tooling 
of Multi-Spindle Automatics,’’ Mr. Ste- 
vens has shown a very thorough knowl- 
edge of his subject and has covered a 
tremendous amount of ground on the 
subject. Not only will his clear presen- 
tation of the types of machines, attach- 
ments, and applications of the various 
cutting tools be of value to the users of 
this type of equipment, but the factors 
brought out in the selection of the ma- 
chines for the work to be produced will 
undoubtedly aid production engineers 
and managers in the purchase of their 
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equipment. For the reason that this is 
a study within itself mostly limited to 
the high production plants, and realiz- 
ing my inability to add anything of 
value to the items already discussed, I 
will leave it to the questions which Mr. 
Stevens will gladly answer, to possibly 
bring out further points. 


Tooling for Limited Production 


Let us deviate, for the moment, from 
the specific applications of screw ma- 
chine tooling, that have been so well 
presented, to another phase of this 
broad subject, the problems encoun- 
tered in the smaller and medium-sized 
shops where a large variety of work 
and materials are processed over a lim- 
ited number of hand screw machines or 
turrei lathes. The lot sizes vary from a 
few pieces for special jobs to sizable 
stock runs. 

In a large number of plants today the 
production requirements are extremely 
high, which gives to the smaller shops, 
faced with the conditions mentioned, 
some very difficult production prob- 
lems. As the turret lathe has become 
one of the most versatile and econom- 
ically productive tools in our plants, 
costs and production requirements pro- 
hibit re-routing the jobs over slower 
and more costly equipment; and so it 
becomes a problem for the Tool Engi- 
neer, the Time Study Engineer, and 
Foreman to reduce the lost times and 
to obtain the highest productive effi- 
ciency of the machines. 

It is not my intention to bore you by 
bringing into this discussion solution 
of common problems with which so 
many of you are familiar, but to contrib- 
ute some helpful ideas that may be of 
benefit to a few. 


Reducing Lost Time 


The first problem is reduction of lost 
time, which might be defined as all 
non-cutting time, i.e., non-productive 
time involved by set-ups, cutting tool 
maintenance, loading and unloading the 
work, checking, etc. As mentioned by 
one of our speakers, the machine manu- 
facturers have aided us to a great extent 
in reducing our set-ups by providing a 
variety of standard adjustable tool 
holders and attachments, with which 
we may equip our machines, but the 
application of these devices must be 
worked out by the individual users. 
Set-ups generally consist of three ma- 
jor items: (1) the changeover of the 

(Continued on page 52) 
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INDUSTRIAL REQUIREMENTS 
in Tool Engineering Education 


* probably would be foolhardy for 
me to define what industry demands 
in education for the Tool Engineer by 
cataloging a curricular program. | shall, 
therefore, leave that phase of the dis- 
cussion to others entirely, with but one 
suggestion coming out of my own ex- 
perience with engineers. 

I think the subject of English’ is a 
highly important fundamental in engi- 
neering. In this country where we have 
very limited contact with any language 
other than our own, we fail to realize 
with what inadequacy we express our- 
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selves to each other. Business and pro- 
fessional contacts among men are 
largely in the nature of exchanging 
ideas and the degree to which these 
ideas are clearly expressed is a very 
important element in an engineer's per- 
formance. So much for curriculum. 


Philosophy of the Tool Engineer 
What I should like to make the bur- 





Detroit, Michigan 
To the Editor, 

I was unable to attend the Annual meet- 
ing in New York, but being on the Educa- 
tional Committee, and Historical Committee, 
have read with great interest the address of 
our past president Mr. Weaver and also the 
letter from Professor John Younger com- 
menting on Mr. Weaver’s speech, both of 
which were printed in the April issue of 
“The Tool Engineer.” 

My personal opinion (not as a commit- 
teeman) is that both of these men are just 
a little in error in some respects. First, Mr. 
Weaver leaves the impression that no col- 
leges are now teaching Tool Engineering. It 
is with this impression that Professor 
Younger takes issue. I would agree with 
Professor Younger on this point, for I know 
of one college which has been teaching a 
full course in Tool Engineering for more 
than ten years and has it listed in its cata- 
log as “Tool Engineering.” 

Professor Younger says in his letter that 
the Ohio State University has been teaching 
it for some time under the name of “Indus- 
trial Engineering.” I take issue mildly with 
Professor Younger (1 say “mildly” for I 
know John Younger too well to not be mild 
about it) when he indicates an industrial 
engineering course offers the kind of train- 
ing Tool Engineers require. 

All industrial engineering courses cover 
many of the subjects which any Tool En- 
gineering course should embrace, but I would 
not hire a graduate from any of these insti- 
tutions with the expectation that he could do 
Tool Engineering. In the positions I have 
held in industry where it was my responsi- 
bility to employ men for the Tool Engi- 
neering department I learned that the in- 
dustrial engineering graduate is not a good 
gamble even for employment as a tool de- 
signer, unless I had means available for giv- 
ing him a thorough apprenticeship training. 

I do not mean this as an indictment of 
industrial engineering. In a mechanical en- 
gineering course the student studies drafting 
and chemistry but upon graduation is not 
a draftsman nor a chemist—and that’s no re- 
flection upon the wisdom of the curriculum 
compounders or of the methods or equip- 
ment of instruction. These and other sub- 
jects are essential as background for the 
engineering graduate. 

It has been our experience at the Detroit 
College of Applied Science, covering 15 years, 
that it takes from 900 to 1000 hours to train 
a carefully selected student so that he will 
be capable of holding a job in industry as a 
tool designer. By “carefully selected” I 


mean this: over a third of our students 
have had college or university training in 
engineering before beginning our training. 
The majority of the other two thirds have 
had tool making or similar experience. The 
average age of all our students is 28Y% 
years, and all must have had at least 400 
hours of mechanical drafting training before 
starting our tool designing course. We feel 
that after their graduation from this school 
that we have merely helped them over the 
threshold into a tool designing department 
where they will have to be content with the 
minimum wage and amenable to many sug- 
gestions. 

I believe that both Mr. Weaver and Pro- 
fessor Younger will agree with me that it is 
not just the name or contents of the course 
that’s significant, but rather the thorough- 
ness and the duration of the courses that 
matter. I may have been an engineer upon 
graduation but I soon learned that I cer- 
tainly was not a draftsman nor a chemist. 

Industry does not expect a finished prod- 
uct from any educational institution but 
does not have, except in rare instances, fa- 
cilities for proper apprenticeship training 
and in general is—in my opinion—entitled 
to a more specifically trained individual than 
than it is now receiving from the educational 
institutions its taxes help to support. Should 
not the student immediately upon graduating 
have a right to definite assurance of an 
ability to perform at least one engineering 
function in a manner acceptable to indus- 
try? Might it not be more advantageous 
both to industry and the student if an en- 
gineering college with a thousand engineering 
students were to insist upon a higher degree 
of specialization by grouping 100 of them 
for 4 years of just Tool Designing and an- 
other 100 for Tool Engineering, and so on, 
in recognition of industry’s inability to pro- 
vide apprenticeships for all engineering grad- 
uates? 

The records of the American Society of 
Tool Engineers reveal that it must require 
considerable intelligence for a graduate me- 
chanical, civil, electrical, chemical or indus- 
trial engineer to adapt himself to Tool En- 
gineering, for the percentage of its member- 
ship who are graduate engineers is compara- 
tively small. The best, and the majority, of 
Tool Engineers in this land are its members. 

Hoping for a closer cooperation between 
industry, the colleges and the American So- 
ciety of Tool Engineers, I am, 

Yours truly 


O. B. Jones 


Detroit College of Applied Science 





den of my few remarks verges on the 
philosophical, but to me a most funda- 
mental part of an engineering educa- 
tion. Because of the very temperament 
of an engineering mind, I am appre- 
hensive that what I say here may not 
altogether intrigue your thinking, but 
that very possibility marks the impor- 
tance of some basic thought in the 
minds of our candidates for Tool Engi- 
neering. 

The Tool Engineer must approach his 
task with a sound conception of his op- 
portunity as an individual. The world- 
wide conflict of social philosophies has 
so confused our thought that it has had 
a very definite effect on the efficiency 
of performance of all of us as individu- 
als. The Tool Engineer is promoting 
all the elements of a mechanized civili- 
zation and if he is to follow this career 
he must certainly be convinced of the 
validity of his objective. I speak of this 
now because I am definitely impressed 
that as young men seek positions in in- 
dustry either as graduates of univer- 
sities or from technical high schools 
they present themselves in an attitude 
of mind which definitely handicaps 
their progress. They seem to feel that 
they are somehow victims of a system; 
that beyond some limited initiative on 
their part, their problem properly falls 
on the shoulders of the community. and 
that their welfare will inevitably be 
provided. Altogether too many students 
flood from our schools and colleges 
convinced that someone owes them 
something. What we need is more 
people obsessed with a purpose to 
serve and not to be served. 


Competition vs. Paternalism 

One of the greatest tragedies in our 
current political philosophy is an im- 
plied paternalism which suggests a 
man deliver a fair day’s effort and that 
nothing more is required of him. The 
competitive system which commands 
success requires that a man deliver all 
he has and that is never more than 
enough. No engineering law is any 
sounder than, “the value of results de- 
pends upon the volume and quality of 
production whether man or machine.” 
I speak of this general idea because I 
regard it as absolutely fundamental to 
all education. Sound thinking in this 
direction must begin in the mind of the 
teacher and sad though it be there is 
evidence to the effect that some ques- 
tioning of the principle of individualism 
has permeated the teacher as well as 
the student. 


Imagination a Necessary Requisite 

The next element in the makeup of 
our Tool Engineer which seems to me 
of prime importance is that education 
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deal specifically with the development 
of his imagination. A moment ago when 
discussing the definition of an engineer 
I stopped with Webster's description of 
an engineer as a ‘successful manager” 
and a manager deals essentially with 
ideas, not with things. He is in a real 
sense a creator and a creator needs an 
imagination. 

He needs first a faith in the theory of 
American mass production and an 
imagination which helps him visualize 
the service of mass production to soci- 
ety through “more goods for more 
people.” 

Thomas Edison has always been my 
classic example of a great imagination. 
The familiar story of his invention of 
the storage battery is a perfect illustra- 
tion. As I recall the story he conducted 
some ten thousand independent experi- 
ments before he obtained any hopeful 
result. I have often wondered what 
driving force could have kept Edison 
stubbornly after this objective had he 
not had an imagination which enabled 
him to dream of what success would 
mean either for himself or for the 
world. 

Lack of imagination is one of the 
great handicaps which management en- 
counters constantly in organization and 
particularly in all the branches of engi- 
neering, engineering of design, of pro- 
duction and of sales. I discussed only 
within a matter of days some greatly 
enlarged responsibilities for which it 
was almost imperative that two or three 
men be selected from an engineering 
department. Careful canvass was made 
of the entire group of one hundred 
men, revealing not a single candidate 
who could assume the larger task 
simply because of lack of imagination 
and an ability to work effectively with 
other men. 


The “Slide Rule” a Hindrance 


Figuratively speaking, one of the en- 
gineer’s greatest handicaps to his de- 
velopment is his slide rule. Education 
must somehow develop a form of think- 
ing which gets away from the idea that 
the solution of every problem lies 
somewhere in a formula or on a “slip 
stick.” 

As we progress in engineering meth- 
ods, it is important that the engineer 
increasingly apply himself to the idea 
of lower cost and greater production 
with new combinations created of the 
material of thoroughly established fund- 
amental method. 


Education—Vestibule to Career of 
Service 

If what I have discussed thus far 
sounds like platitudes I can say to you 
very sincerely that it arises directly 
from the difficulty which I have experi- 
enced in trying to find men from engi- 
neering groups who could assume 
broader responsibility. Before I leave 
this thought and in: our general dis- 





cussion of engineering education, I 
quarrel somewhat with the modern ten- 
dency to emphasize the commercial 
phase of education, to put a dollar sign 
on it. I realize fully that in our factory 
apprentice system, in the vocational 
training school and, to a lesser degree, 
in the technical high school, the objec- 
tive is to enable the student to make a 
living, but altogether too many people 
look upon an education as something 
to be cashed in on rather than as a ves- 
tibule to a career of service. We have 
become so involved in a material civili- 
zation that we are rapidly accepting a 
“gimme” complex at the cost of all 
which makes for deepest satisfaction 
through a contribution to society rather 
than a collection from it. 


Vocational Guidance Needed 


The next element of education which 
it seems to me has been insufficiently 
emphasized is the subject of vocational 
guidance, beginning, perhaps, with the 
formative high school years and con- 
tinuing constantly through the univer- 
sity. I readily admit substantial pro- 
gress in this direction as compared with 
a generation ago, but I do not believe 
that the importance of constant counsel 
with the student has yet reached the 
degree of importance in the educator's 
mind that it some day must have. 

This thought may inspire only criti- 
cism from the educator who is already 
bowed down with the elaboration of 
specialization in school training. The 
curricula of our high schools and col- 
leges have been tremendously bur- 
dened in thirty years through the 
introduction of long lists of electives or 
marginal courses in an effort to provide 
intensive education for given lines of 
endeavor. The products of our schools 
it seems to me could be greatly im- 
proved if, in this process of increasing 
specialization, there could be more cer- 
tainty of direction of the student toward 
his field of greatest aptitude before he 
finds himself on the threshold of busi- 
ness and his school years gone. 

I was impressed recently in invesii- 
gating the system in a given school 
where each student was obliged to 
spend periodically an hour alone with 
an assigned teacher, throughout his 
course, until such time as he could thor- 
oughly crystallize in his own mind 
whatever objective he sought in later 
life. It is a method, perhaps, beyond 
the practical phase of public school sys- 
tems, but, nevertheless, an ideal to be 
sought for. 

As a part of the general subject of 
vocational guidance, there is a good 
deal of value in cultivating more con- 
tact with business during the school 
years. There ought to be frequent con- 
tacts of business men either with clin- 
ical groups or large assemblies in all 
our schools and I am sure there are 
large numbers of business and profes- 
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sional men who would willingly con- 
tribute toward this subject of vocational 
guidance by conference and discussion, 
if such assistance were sought from the 
educator's side. 

The demand for education in this 
country has increased by such tremen- 
dous bounds in the last generation that 
its limitation of student body must in- 
evitably be selective, and desirably so, 
but if, as a part of this process, the gen- 
eral subject of vocational guidance 
might have some better relation to a 
pure academic rating, I believe we 
could bring our Tool Engineering candi- 
date into industry or up through indus- 
try much more effectively. 


The Humanities 


I pass now to a broad observation 
which ties closely to the matter of vo- 
cational guidance and to what is known 
in general education as the humanities. 
Vague though the term may be to you 
as engineers, there seems to be no sin- 
gle element in the makeup of the Tool 
Engineer's qualifications more impor- 
tant to his effective performance than 
his ability to deal with people both 
cooperatively and in leadership. After 
all, no problem in the production in- 
dustries is more vital than the problem 
of people. The most successful Tool 
Engineering is done with people. A 
most perfect conception by the Tool 
Engineer in the form of ideas, method 
or technique remains only an idea if, 
as a part of the process, the Tool En- 
gineer cannot convince first his su- 
periors and then the producers, of the 
validity of his scheme. 

Because I began and spent a large 
part of my active life as a salesman I 
like to describe this process as selling, 
not in selling the product, but by sell- 
ing one’s self and one’s thought. The 
process goes on day in and day out in 
every department of an industrial en- 
terprise. 


Education Should Develop Personality 


To particularize a little further, I be- 
lieve that education ought to give a 
better rating to personality. I suggested 
a moment ago the necessary selectivity 
in all forms of student training and our 
educators have generally accepted the 
measure of academic rating through 
scholarship or I.Q. tests. I presume if 
we could explore ths history of school 
honor societies such as Phi Beta Kappa 
or the engineer's Tau Beta Pi, that we 
should find the average record of suc- 
cess favorable to these groups, but I 
am convinced that such rank is by no 
means an open sesame to success. The 
paradox of my own company’s history 
is perhaps, a fair illustration of this 
statement. 

The Warner and Swasey Company is 
a concern naturally reputed to be an 
engineering enterprise and, particularly 
so to the lay mind, because of its work 

(Continued on page 58) 
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UNIVERSITY VIEWPOINT 
of Tool Engineering Education 


NGINEERING education has gone 

through — in this country, at least 
—a number of phases. At one time 
back in the ‘80's and ‘90's it was dedi- 
cated very largely to preparation for 
the initial job that the engineer might 
have upon graduation. Then, as in- 
dustry became more and more special- 
ized in the early 1900’s engineering ed- 
ucation likewise became more and 
more specialized and we saw the 
growth of the 57 different varieties of 
engineering education which Mr. Stil- 
well mentioned. 

It has gone through that phase and 
it has for the last 15 to 20 years been 
swinging back. I believe I am correct 
in saying that no engineering educator 
in the United States today believes that 
in a four-year period after graduation 
from high school is it possible to take 
a young man and give to him all of 
the aspects of education which will 
include preparation for his first job, 
which will include a background in 
the humanities and the social sciences, 
which will include a command of the 
English language, which will include a 
command of the theory of engineering 
and of the specialized engineering 
which is necessary for any particular 
area. 

I have been laboring for the last year 
on a special committee of engineering 
education which has to do with the 
aim and scope of the engineering pro- 
gram. That report, like this one on tur- 
ret work, will shortly come from the 
press. That report covers precisely the 
points that Mr. Stilwell mentioned. It 
points to the challenges which are be- 
ing handed to education in this mecha- 
nistic civilization in which we are liv- 
ing. It says that running through the 
four-year basic program of engineering 
education there must be two main 
stems: One, the scientific-technolog- 
ice}, which is its foundation, and run- 
ning parallel with and integrated with 
it, there must be a stem of instruction 
in the social sciences and humanities 
which is dedicated to making the sci- 
entific-technological stem fit into this 
mechanistic civilization in which we are 
living. 

One of the problems of the engineer- 
ing educator is to sell that to you and 
also to his students. Engineering stu- 
dents are probably the most pragmatic 
individuals there are in the United 
States. If they cannot see a reason for 
a course in an engineering program 
they give to it as little attention as the 
professor will let them get away with. 

On the other side, the engineering 
teachers themselves are probably the 
world’s worst time robbers. They will 
hand to a student a home assignment 
which even they themselves as pro- 
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fessors couldn't do in twice the time 
that the student has available for it. 
And then they will mark the student 
on how much of that he does. 

Stop and think! If we as educators 
are going to do what Mr. Stilwell sug- 
gested, inculcate in these boys some 
concept of this civilization in which we 
are living, how it came to be, where 
it is, where it is headed, and,on the 
other hand our own engineering col- 
leagues are overloading them to the 
point where they are on the verge of 
a breakdown, how are we going to get 
this less tangible kind of thing, this 
teaching of civilization in the evening 
across to them, when confronted with 
a definitive homework problem on 
which there is an answer, ‘Did he do 
it or didn't he do it?’’ You have the 
conflict of the bull session type of 
course versus the very definitive sci- 
entific and technical course. 

Many have the opinion that the only 
way to get that across to engineering 
students is to abandon the concept of 
individual courses in history, philoso- 
phy, social science, and so forth, and 
to take one theme, and one only, that 
I have mentioned in this talk before, 
How did this civilization in which we 
are now living come to be the way it 
is? What are the foments that are 
working in that civilization today, and 
where is it apt to go?” 

That kind of a program of the social 
humanistic type you can sell to a prag- 
matic student. And, gentlemen, the en- 
gineering educator has to be a sales- 
man. He has to sell his product to the 
student, and then he has the even 
tougher job of selling his product, the 
student, to you. 

To get back to what I had originally 
written on this paper, I was confronted 
with the same problem Mr. Stilwell 
was: What is a definition of Tool En- 
gineering? 


Functions of the Tool Engineer 


In this paper the scope of Tool 
Engineering is considered to include 
the functions of: 

l. Jig and fixture design. 

2. The design of special cutting tools, 
dies and molds. 

3. The design of special machines 
and other equipment for the use of the 
manufacturing department. 

4. Construction of the foregoing three 
classes of equipment. 

5. Selection (for purchase) of ma- 
chines and standard tools for the plant. 

6. Installation of machines and plant 
equipment. 
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7. Maintenance of all machine and 
tools in the plant. 

Inasmuch as the manufacturing cost 
of a product depends to a great extent 
upon the various phases of Tool Engi- 
neering, this obviously is one of the 
very important functions relating to 
production. In addition, Tool Engineer- 
ing is a factor which influences the 
quality of the manufactured products, 
service to the customer (i.e., inter- 
changeability of machine parts), and 
industrial safety (which depnds upon 
the design and selection of safe ma- 
chines and then maintaining them in 
safe operating condition). 

The detail work of the various func- 
tions of Tool Engineering is at present 
being performed and directed almost 
exclusively by technicians with a high 
degree of specialized skill which has 
been attained during practical experi- 
ence in the shop, and particularly in 
the tool room. In consequence the 
work is based largely upon tradition 
and past experience, and it is essen- 
tially of an empirical nature rather than 
analytical. This practice is usually 
ultra-conservative and fails to take full 
advantage of the latest developments 
that have taken place in sciences and 
engineering. 

The employment of technicians for 
many of the functions of Tool Engineer- 
ing is commended, but we educators 
hope that more industrial organizations 
will provide systematic training pro- 
grams for these men. A breakdown of 
the seven functions listed in the defini- 
tion of Tool Engineering I have used 
indicates that there is a very reasonable 
division of the general field into two 
main groups. The excellently trained 
technician is eminently and best fitted 
to serve the first of these groups—jig 
and fixture design, design of special 
cutting tools, dies and molds, installa- 
tion of machines and plant equipment, 
and maintenance of all machines and 
tools in the plant. The technologically 
trained mechanical engineer who has 
entered Tool Engineering in the plant 
is best fttted to serve this second group 
—design of special machines and other 
equipment for the manufacturing depari- 
ment, supervision of construction of 
such machinery and equipment, selec- 
tion (for purchase) of machines and 
standard tools for the plant. We engi- 
neering educators hope that more in- 
dustrial organizations will see the ad- 
vantages of such grouping and the rel- 
ative qualifications of each of these 
types of men, the skilled technician 
and the trained technologist. 


Post-Collegiate Training Essential 


Just as an industrial training program 
is necessary for the development of 
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the skilled technician, so also is a sep- 
arate and different post-collegiate train- 
ing program in industry necessary to 
take the raw product of a mechanical 
engineering curriculum and develop a 
trained technologist. No engineering 
school today thinks for one moment 
that its product at the end of four 
years is ready to step into a job with- 
out additional training. Engineering 
education has attempted in the last 
twenty years to definitely limit itseif 
to that kind of training which can best 
be given from books in school and to 
leave to industry for possible collegiate 
training that part of a trained technolo- 
gician's training which can best be 
given on the job. Proper organization 
and effective leadership of the Tool En- 
gineering divisions will then utilize the 
skilled technician on those phases of 
the industrial Tool Engineering problem 
for which he is most suitable and the 
trained engineer for those other, more 
involved phases, for which he is the 
most suitable. 


Separate programs for the different 
specialized functions may be presented 
jointly in the plant, evening high 
schools, and vocational schools. For 
the supervisory positions we believe 
the graduates of our courses in me- 
chanical engineering are well qualified 
after they have had a period of orienta- 
tion and practical experience in the 
shop. One of the most difficult prob- 
lems that confronts the engineering 
school and the young engineer is the 
problem of getting that kind of exper- 
ience. The unions take a very diffi- 
cult position with respect to the young 
engineer coming out of the school 
who needs to get down and work on 
the job. 

Industry frequently says, ‘Why 
should I hire a college man and then 
put him in the shop?” We think they 
are taking a shortsighted point of view. 
We believe that the college man needs 
to get into the shop, both in his vacation 
periods during the college course and 
immediately upon graduation, and get 
down to brass tacks and learn those 
aspects of his education which we can- 
not possibly give him in college. This 
post-college program should be laid 
out with special reference to Tool En- 
gineering, and may be supplemented 
by courses in colleges and universi- 
ties if they are conveniently located, 
and by assigned reading of technical 
literature. 


Fallacy of Training for First Job 


It is frequently said that the boy on 
graduation doesn’t know anything 
about his first job. Remember that the 
young man while he is going through 
high school and while he is going 
through college doesn't know what job 
he is going to get on graduation. If 
we try, I believe fallaciously, to train 
him directly for that first job and then 
he didn't get a job in that particular 
field for which we had trained him, 





where would he be? Our problem, 
then, in taking these numbers of men, 
is to make their training so broad, so 
fundamental, so basic, that it applies 
with equal weight to a great number 
of fields, and that is the answer that 
almost every engineering educator in 
the United States would make to you if 
you came to him and said, “I want a 
boy who is trained so and so, so and 
so, and so and so,” and you would 
know better than anybody else how 
you wanted him trained. 

The educator would say to you, 
“Now, wait a minute. How do I know 
that if I took ten boys a year and put 
them through precisely this program 
you stated you would hire them on 
graduation?” Even in these coopera- 
tive programs where the men work 
alternately in the university or in the 
engineering school and in industry, the 
men on graduation from that aren't all 
hired by that one company. They 
shouldn't be. There is a selective pro- 
cess that has to go on, and you gentle- 
men are the ones who do the selection 
at the end. You are the ones for whom 
they are going to work finally. We 
can't tell you whom you should hire. 
We shouldn't. If we limit it down 
too narrowly then we have done an 
irreparable damage to the boy whom 
you don't hire. 

Although the practically trained tech- 
nician may be more suitable in some 
respects for the performance of the de- 
tail work, the college trained engineer 
is far better qualified to correlate the 
various phases of Tool Engineering and 
to interpret past performance of ma- 
chines and tools and the results of 
scientific investigations and to apply 
them to the tools of the plant. In addi- 
tion to his studies in the fundamental 
sciences, physics and chemistry, with 
mathematics, economics, English and 
other subjects, and a variety of engi- 
neering subjects, the mechanical engi- 
neering student receives instruction in 
the following subjects which relate di- 
rectly but fundamentally to the work 
of the Tool Engineer: 

Machine design and applied mechan- 
ics. 

Selection of engineering materials. 

Metallurgy and heat treatment. 

Shop processes, which includes con- 
sideration of the physics of metal cut- 
ing and metal forming, as well as a 
study of the common metal working 
processes and the equipment used for 
them. Essential considerations in the 
design of jigs and fixtures. 

Economics of machine selection. 
Process machinery. Analysis of pro- 
duction machinery other than metal 
working. 

Shop organization and management. 


Research—Vital to Tool Engineering 

The university educator also consid- 
ers research a vital factor to progress 
in Tool Engineering and the engineer- 
ing graduate is trained to conduct this. 
Research and investigation may be 
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conducted in many lines pertinent to 
Tool Engineering, such as metallurgy, 
heat treatment, chip formation, effect of 
tool shape, cutting lubricants, motion 
economy studies relating to machines 
and equipment, analysis of the forces 
and motions in mechanisms of ma- 
chines, and many others. 

I spent about six months in Ger- 
many in 1931 studying their engineer- 
ing educational systems, and in every 
engineering school in Germany that 
summer there were long and detailed 
research processes going on in metal 
working. But could I pry any informa- 
tion out of those professors as to what 
they were doing or what results were 
being obtained, or have I seen any pub- 
lication of the results of that research? 
No, that is locked up in the metal work- 
ing industries in Germany today. 

You don't find any of that research 
going on in this country. There are 
millions of dollars being spent for re- 
search, but not research in the field of 
Tool Engineering. 

The engineering school graduate. 
represents a highly selected and funda- 
mentally trained person. Only a frac- 
tion of the high school graduates can 
secure admission to and complete a 
course in engineering. And in that 
connection, Mr. Stilwell, there is an 
enormous amount of vocational guid- 
ance going on in our engineering 
schools today. It is going on in our 
high schools, too. I am called upon, 
for instance, probably three times a 
month in the metropolitan region in 
New York to go out and speak in high 
schools on vocational guidance pro- 
grams. The boy there wants to know 
what kind of a capacity he has to have 
in order to get into an engineering 
school, which is the first step he is go- 
ing to go through to be a trained engi- 
neer. 

And they have developed a very 
excellent system here in ‘this metro- 
politan region. A joint committee of 
all of the professional engineering so- 
cieties has been organized and when 
one of these vocational guidance pro- 
grams is put on in a high school in 
New York some one speaker will ge 
out and address the whole group, as I 
am addressing you, for instance, or as | 
have done in these various schools. Go- 
ing along with him there will be a 
mechanical engineer, an electrical en- 
gineer, a civil engineer, an aeronautical 
engineer, communications engineer, 
and so on. The students are then 
broken up into smaller groups—de- 
pending upon their interests—in any 
of those particular areas of engineering, 
and on top of it, that committee has a 
list of 700 engineers inthe metropolitan 
region who are tops in their profession, 
who have indicated their willingness 
when the committee calls them to give 
fifteen minutes, once a week, to a high 
school boy in the metropolitan region 
for an individual conference. .And be- 
lieve me, then is when you get down to 

(Continued on page 68) 
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HIGH SCHOOL VIEWPOINT 


of Tool Engineering Education 


N order to best understand the high 

school viewpoint of Tool Engineering 
Education —in fact, the high school 
viewpoint of any type of education, we 
must first understand something about 
the high school—in fact, our whole 
school system, its historical back- 
ground, its objectives, its plans of pro- 
cedure, and its place in our local, state 
and national setup. 


Education Foundation of Democracy 

Mass education is the foundation 
stone of American democracy. Our 
Pilgrim forefathers believed in it. Early 
in the seventeenth century they had 
established schools and a university. 
They made real sacrifices that their 
children might be given educationa: 
opportunities. The success of the ex- 
periment in democracy on American 
soil is dependent in no small measure 
on the education of all classes of our 
citizens. When the time comes in any 
country that the intelligent understand- 
é@og of the masses is so far below that 
of their leaders that they are unable to 
interpret the acts of these leaders, that 
nation is ripe for dictatorship, and 
whatever of democracy it may have 
had is doomed to destruction. 

Education begins the day he is born 
and carries on through the entire life 
of the individual. The responsibility 
for its success rests on the home, the 
school, the church, the community, and 
the State. If any one of these institu- 
tions fails to contribute its part, the 
problem becomes increasingly difficult 
for all the others. In past years, and 
even now in many places, little has 
been done for children of pre-school 
age and those of the adult level. Dur- 
ing the past decade, however, rapid 
strides have taken place in both direc- 
tions. 

While the American people have 
generally favored mass education, our 
present marvelous educational organi 
zation has not been developed without 
combat. Conflicting ideas have been 
ever present. Individuals and groups 
always opposed the idea of free edu- 
cation to all classes of people. Com- 
mon schools in the United States de 
veloped very slowly during the first 
two centuries of our history. In fact, 
the schools of a century ago were very 
crude from every standpoint when 
compared with those of today. Little 
did the celebrated Horace Mann, often 
known as the father of the American 
public school system, realize that a hun- 
dred years after his time we would 
have the comprehensive system of 
schools in America that we have in 
1940. 

Today there are approximately 276, 
500 public and private schools and col- 
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leges in the United States. Normally 
a new school house is completed every 
day in the year. From 1934 to 1936 the 
number of elementary schools de- 
creased by 4,000. (I want to say to you 
by way of injecting something that isn't 
in the paper, one of the big problems 
we have in public education today is 
the rapidly decreasing number of chil 
dren that are enrolled in our elemen- 
tary schools.) 

During the same period there was 
an increase of 900 public high schools. 
The number of public high schools in- 
creased from 16,300 in 1918 to 25,600 
in 1936. The high school has been 
largely developed since 1880. Sincs 
that date high school enrollments havs 
increased 3,900 percent. More pupils 
are enrolled in the American high 
schools than in the high schools of all 
the other nations of the world com- 
bined. About 31 million persons are 
enrolled in our fulllime day schools. 
Many thousands are also enrolled in 
night, summer, correspondence, and 
private, trade and vocational classes. 
Elementary schools enroll approximate- 
ly 23 millions; high schools 7 millions; 
and higher education institutions, one 
million. About 90 percent of all full- 
time pupils are enrolled in publicly- 
controlled schools. Every state in the 
nation has compulsory school attend- 
ance laws. About 95% of all children 
of elementary school age are actually 
enrolled in school. Only 67 percent 
of those al the secondary school age 
may be found in high school, and only 
12 percent of our college age persons 
are registered in college or university. 
More than a million high school and 
143,000 college and university students 
graduate each year throughout the na- 
tion. Over a million teachers are found 
in all types of public and private 
schools of all levels. Of this number 
one-fourth are men. Last year there 
were about 500,000 members of boards 
of education in the country—one board 
member for every two teachers. This 
tremendous business of education last 
year cost the people of this nation 
$2,631,000,000. The cost of land, build- 
ings, and equipment owned by educa- 
tional institutions is estimated at $10,- 
116,000,000. 

In spite of this vast program of edu- 
cation in the United States which has 
practically eliminated illiteracy, prob- 
ably 25 percent of our people are still 
grossly ignorant. The medium educa- 
tional accomplishment of the country 
as a whole is but the completion of the 
eighth grade. Only 3.32 percent of the 
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nation’s adults are college graduates; 
15.1 percent of the adults, including the 
college graduates, are high school 
graduates. 


Education Falls Short of Ideal 


In helping our democracy to move 
forward, we have at hand this mar- 
velous educational organization de- 
veloped at great cost. It has been cre- 
ated for that purpose. In the midst of 
all our social confusion we must come 
to realize that our system of education 
has fallen short in many respects. We 
have not kept pace with a rapidly 
changing social order. The solution of 
yesterday's problems will not work to- 
day because ihe problems are different. 
The picture of tomorrow will undoubt- 
edly be different from that of yester- 
day and today. Civilized peoples are 
on the move. Democratic government 
in most countries is on the rocks. 
Sirange philosophies of government are 
in the saddle among the older nations 
and are knocking at our very doors. 
Millions of men in Europe are under 
arms and struggling at each other's 
throats. The adult citizen of this coun- 
try is bombarded from all sides by new 
and conflicting ideas concerning all our 
fundamental social institutions. He 
must become equipped to find a ra- 
tional way out. Economic necessity, 
ignorance, and _ shiftlessness have 
forced countless thousands of our peo- 
ple below the poverty line. Probably 
10 millions are on the lists of the un- 
employed. Many of them will never 
be employed again. Five millions of 
our young people between the ages of 
16 and 34 are out of work. Many of 
them are high school, college and uni- 
versity graduates. Little children are 
living in homes the condition of which 
makes it impossible for them to ever 
obtain a fair start in life. Lack of food, 
clothing, and medical attention have 
rendered many of the pupils of our 
schools physically unable to do their 
best work. About 85 percent have phy- 
sical defects which interfere with their 
educational progress. Many states 
have such a low compulsory school 
age limit that children are out of school, 
employed in sweat shop labor at home 
or in industry, before they even get 
a decent start in education. Others of 
school age have become floaters and 
have taken to crime as a way out. Most 
of these young criminals have never 
gone beyond the fourth grade in school. 

It is right in the middle of this unfor- 
tunate and shifting social situation that 
we school people find ourselves. It is 
an issue that we can no longer side- 
step. We must assume our fair share 
of responsibility for the weaknesses of 

(Continued on page 28) 
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our social and economic structures. 
The whole pattern of the American 
schools was inherited from European 
background. Until recent years it had 
been the attitude of education not to 
question any phase of the social order 
but rather to perpetuate it as it had 
existed. We still have too many peo- 
ple who don't know where they are go- 
ing. On the other hand, we do have 
another type of educator who sets up 
objectives, specific objectives. You get 
it in your business the same as I do in 
mine, you have the same type, who 
sets up objectives, and nobody would 
be more surprised in the world if those 
objectives were achieved than the in- 
dividuals who set them up. You have 
seen that kind, have you? 

It now becomes our duty to assume 
a part in the building of a new social 
order. The curriculum of the schools 
has its roots deeply imbedded in the 
past. It is now in the process of fun- 
damental changes. Its value as an ef- 
fective agency in a changing demo- 
cratic society will most certainly be re- 
flected in the type of citizen that it 
produces. The ideal curriculum of the 
ideal school is an ever-changing, dy- 
namic, living thing. This is true be- 
cause the school serves the ever-chang- 
ing, dynamic, living needs of human 
beings who are preparing to enter the 
shifting fields of work, of home, and 
of citizenship. The curriculum of yes- 
terday made provisions for the needs 
of the select few of more than average 
ability and academic inclinations. The 
secondary schools of a quarter century 
ago enrolled but this select few. The 
others left school at the end of the 
eighth grade and went to work. In 
those days there were two jobs avail- 
able for every boy. Today there are 
four boys for every job. The high 
school curriculum of today and tomor- 
row must recognize all the children of 
all the people. 

The child of average and below av- 
erage ability is now enrolled. He is 
there because he has a right to be 
there. He is not academically inclined. 
Probably 80 percent of our high school 
students belong to this group. They 
never expect to go to college nor 
should they do so. I might say right 
now that there are too many people 
enrolled in college who shouldn't be 
there, and it takes a year or two or 
three, and a thousand or two thousand 
or three thousand or four thousand dol- 
lars of their parents’ money to find out 
they shouldn't be there, unfortunately. 
They will graduate from high school 
and be immediately placed in the posi- 
tion of making a living for themselves. 
For this group their formal education 
ends with high school graduation. 

In the ordinary academic high school 
two evils result with these pupils. Since 
they are not academically inclined they 
develop a dislike for school, drop out, 
or are graduated on the basis of time 
served rather than results accomplished 
with little credit to themselves or their 
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school. If any of them attempt to go 
to college they usually fail to do suc- 
cessful work because of inadequate 
preparation. They become a problem 
on the labor market because they have 
received little or nothing in their edu- 
cational experience of value to them in 
making a living or living a life. By 
their teachers they are dubbed dull 
norms and by society, failures. They 
are not dull and they never should 
have been permitted to become failures. 
The school has simply ‘muffed the 
ball” in failing to meet their individual 
needs. 

About 92 percent of all the people in 
this country gainfully employed in in- 
dustry work with their hands. The 
schools have largely ignored this fact 
and have concentrated 90 percent of 
their efforts in training pupils to fill 
the white collar jobs. By the very na- 
ture of things not more than 8 percent 
of all our graduates could ever enter 
the so-called learned professions. Since 
these large numbers of our people do 
work with their hands, the schools 
schould accept the definite responsi- 
bility in training them to go out into 
the world of industry better equipped 
to so work. 

Vocational education is greatly need- 
ed. This need has been recognized. 
The states and Federal government 
have done much. Under the Smith- 
Hughes and George-Deen Laws the 
United States government is distribut- 
ing millions of dollars annually to the 
various states to assist in vocational 
education. Hundreds of high schools 
are already providing these vocational 
courses, and the number is rapidly in- 
creasing. Through vocational training 
in the basic trades of the key industries 
many of our high school boys and girls 
go out into life better prepared to make 
their way as happy and prosperous 
citizens. 

The School Concept 

The general concept of the purpose 
of the school is to develop the intellect, 
build citizenship, character, and to pro- 
vide a means whereby the individual 
may develop a cultural, academic, vo- 
cational and practical background upon 
which he may rely for his future se- 
curity. The ultimate goal, and perhaps 
the most perplexing problem of every 
individual is that of finding a source of 
economic security, standard of citizen- 
ship and livelihood on the strength of 
his or her background of education, lit- 
tle or much, formal or practical as it 
may have been or may be. 

As industrial and economic condi- 
tions become more and more complex 
and acute, people engaged in the job 
of educating must inquire more and 
more into the needs for the methods 
of improving the education process. The 
general public, industrial, business, and 
civic organizations are today, as never 
before, raising questions about the 
product of education. In fact they have 
become so much concerned and dis- 
turbed with the problems of education 
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and youth that nation-wide and local 
surveys and studies are being made 


Survey on Education 


The recent study made by the Amer- 
ican Council on Education admits cer- 
tain conclusions significant to second- 
ary education and youth problems, viz., 

“1. The necessity for equalization of 
educational opportunities (the adjust- 
ment of the school program to more 
adequately meet individual needs). 

2. The need for assisting youth into 
employment upon leaving school either 
by graduation or the necessity of hav- 
ing to leave school before graduation 
for economic reasons. 

3. The need for economic security on 
the part of youth. 

4. Adequate vocational guidance dur 
ing the secondary school period. 

5. The need for accurate vocational 
training based upon the local need as 
determined by a continuous process of 
occupational analyses. 

6. The need for the reconstruction of 
a good general secondary program of 
education i.e., an educational program 
more in keeping with local, present 
day, vocational, cultural, civic, social, 
and recreational needs. 

7. Need for adequate recreational 
facilities, (school and community).” 

These seven enumerated problems 
may be summarized into three major 
problems facing American youth—edu- 
cation, employment, and recreation. 

From the standpoint of education, the 
learner is interested in that type which 
is most likely to conform to his inter- 
ests, needs and functional abilities as 
they relate to a more adequate prepa- 
ration for employment. 

Following this preparation employ- 
ment becomes the major factor in his 
economic security. He wishes to de 
termine where and in what capacity he 
might function to best advantage in 
making a living and living a life. 

Due to changes in the social demands 
upon the American people, the reduc- 
tion in the number of working hours 
per day, the increase in the amount of 
leisure time alloted to individuals and 
groups, we have the problem of de- 
veloping a program of recreational ac- 
tivities to absorb energies that other- 
wise would lead to disorderly and de- 
linquent behavior. 

Recent studies reveal some alarming 
facts. A recent report of the National 
Youth Commission under the leader- 
ship of Homer P. Rainey submits the 
following facts: 

1. Studies made show that there 
is almost no relationship between the 
types of training which youth receive 
and the jobs which they enter. 

2. Approximately 70 percent of out- 
of-school youth are not trained for any 
skilled jobs. And as high as 40 per- 
cent are not trained for any kind of 
job. 

3. About 75 per cent of all youth are 
out of school at the age of 18 years and 
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are unemployable. Coupled with this 
is the further significant fact that there 
is a growing tendency to exclude youth 
under 21 years of age from employ- 
ment, thus widening the gap between 
the school and the job.” 

I think one of the big problems of 
education today, and you gentlemen 
are going to have to play your part in 
helping solve this problem, is to de- 
velop something of a further educa- 
tional program for the youths between 
the ages of 18 and 21 who can't be 
absorbed in industry and who, accord- 
ing to our present plan of education, if 
they are unable to go to college or the 
university, are out in society, God 
knows where. 

Thus you have a few high spots in 
the picture of education and some of 
its problems, involving not only stu- 
dents who may enter the field of Tool 
Engineering but those who may go 
into many other industrial fields of en- 
deavor as well. You as employers of 
Tool Engineers and, in large part, as 
expert engineers yourselves, expect us 
in education to do the very best job 
possible in providing you with young 
men properly equipped to enter your 
field. We as school people, feel we 
have a long way yet to go to do the 
job properly. 

The Tool Engineer is usually a highly 
technical man, a designer in most 
shops, generally a university graduate 
from the college of engineering. Some 
of your highly skilled men have never 
graduated from college or university 
but have worked their way up throuch 
the ranks. Besides these expertly 
trained leaders in your profession you 
have many thousands of others en- 
gaged in the tool making industry who 
have had little college or even high 
school training. They are men for 
whom the schools have done little in 
training in the basic skills so necessary 
to success in your industry. 


High School Responsibility Two-Fold 


The high school therefore has a two- 
fold responsibility. First it must set up a 
program of educational activities to ade- 
quately provide a sound preliminary 
background of training for those young 
men of unusual ability who will later 
enter the college of engineering and 
thus become the most highly skilled 
members of your profession. How can 
the school best render effective service 
for this group of young men? For that 
type of training there is no short cut. A 
comparatively small percentage of the 
student body of any general high 
school will have the natural ability or 
inclinations to follow the courses essen- 
tial to such preparation. Through a 
proper system of vocational guidance 
making use of general intelligence and 
special aptitude tests and personal in- 
terviews students should be carefully 
selected to follow pre-engineering train- 
ing. The technical high school is the 
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best answer. In such a school courses 
heavily weighted in the fields of phys- 
ics, chemistry, mathematics, shop work, 
and drafting are most essential. 

This school should be a purely col- 
lege preparatory school. The students 
enrolled should be most carefully se- 
lected. No pupil of average or below 
average ability should be admitted. The 
teachers should be most carefully cho- 
sen. The standards of teacher training 
should be high. No teacher with train- 
ing less than the amount required for a 
master’s degree in his subject matter 
field should be appointed. A continu- 
ous and careful survey of the results 
attained should be a part of the pro- 
gram of such a high school. Students 
graduating will thus be well prepared 
to enter college or university in a num- 
ber of fields highly technical in charac- 
ter. 

Unfortunately we have not done 
much as yet in the establishment of the 
highly technical high school. This is 
due to two factors, one the fact that in 
about three-fourths of the high schools 
over the whole country the enrollments 
will not exceed 200 students per school. 
In the smaller cities and rural districts 
there are not enough high school stu- 
dents available to establish this highly 
specialized type of school. Either certain 
specialized courses must be set up in 
these smaller schools to meet this need, 
or means should be provided to assign 
certain well selected students to the 
technical high schools located near by 
in larger centers of population. 

The second factor prohibiting the es- 
tablishment of the technical high school, 
even in our larger cities, where ade- 
quate numbers of students are easily 
available, is the item of cost. The cost 
of highly trained teachers, modern ma- 
chine tools, first class equipment for 
science laboratories, and drafting 
courses and modern buildings are far 
in excess of the costs for instruction 
items in the traditional high school. In 
all communities the public must pay 
the bill for education. Thus, in order to 
secure the necessary funds to develop 
this highly specialized type of second- 
ary training, we people in the field of 
education solicit the public support and 
wholehearted cooperation of men con- 
stituting groups such as yours. You can 
also do much to help us do properly 
the job that must be done by making 
an honest effort to assist the school ad- 
ministration of your various communi- 
ties through making a study of the high 
school curriculum and helping them 
set up the proper educational objectives 
to best meet the needs of your particu- 
lar profession. 

The second function of the high 
school is to develop a program to meet 
the needs of the large number of boys 
who will never qualify as technical ex- 
perts in your field, who will never go 
to college or university, but who never- 
theless will become an integral part of 
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the tool making industry. Many of them 
will become tool makers, machinists, 
and die makers. Others will fill jobs 
requiring much less skill. Yet they also 
are essential to the success of your 
business. 

I am convinced that the vocational 
high school and the general high 
school with specialized vocational de- 
partments will accomplish much in the 
development of the basic skills, and 
related knowledge to help boys and 
girls find their places in the field of in- 
dustry. These courses should be set up 
in such a manner that they will offer 
opportunities to students on different 
ability levels. These students will be- 
come workers, indispensable to indus- 
try. There is apparently never an 
adequate supply of first class skilled 
mechanics. Our Vocational high schools 
organized under the Smith-Hughes and 
George-Deen laws can supply you with 
carefully selected, well prepared, ad- 
vanced apprentices. We do not plan to 
graduate from these vocational high 
schools finished tool makers—only ad- 
vanced apprentices with foundation 
manipulative skills. This vocational 
training also provides related knowl- 
edge in the fields of mathematics, 
science, drawing, trade information, and 
social intelligence that will result in 
success as skilled worker citizens. I 
want to say, here, we have done a good 
deal in our city toward the develop- 


ment of a vocational program and one ~ 


of the most difficult problems I have is 
to find and select the type of teacher in 
the vocational high school who is an 
all-around individual, who has a rea 
sonable amount of education, and at the 


same time knows his particular job in 
the skilled industry. 

It was my experience just a few 
weeks ago to select a man to head up a 
department of auto collision service. I 
had a whole flock of applicants, some 


fifteen or twenty, men who had had a 
lot of successful experience in the field 
of auto collision, and out of the whole 
bunch I only found one man who could 
really talk United States. 

Again in this we need your help and 
cooperation. Vocational high schools 
cost more money than the traditional 
schools. They must be equipped with 


first class and up-to-date machinery. 
They must also be staffed by expert 
teachers, men and women who are not 


only well trained teachers but expert 
tradesmen as well. You can do much 
in your various communities in the 
development of a public attitude favor- 
able to the establishment and mainte- 
nance of vocational schools. In order 
to carry on a real vocational program it 
also becomes necessary to work out a 


plan of cooperative assignment of ad 
vanced students for regular periods to 
your various shops and offices. Thus 
your industries become the laboratories 


under real working condilions for our 


(Continued on page 68 
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WHEN THE “HEAT’S" ON! 


The front office says ‘“‘Produce!’’ Produce better, 
faster, cheaper! That means the “heat’’ ison. Itmeans 
tools—better tools—-and quickly too! That is when 
you must reach for your phone with confidence, 
knowing that the supplier you're calling can and 


will give you what you need—when you need it. 


In such situations, many leading manufacturers 


automatically call in “Illinois Tool.’’ That kind of 


OUR NEW CATALOG! Just off the press, our 
new 292-page Catalog E is filled with helpful 
information on metal-cutting tools. Available 
without charge to individuals making request on 
their company letterhead. 


MANUFACTURERS OF HIGH 


2501 N. KEELER AVENUE, CHICAGO, I 
Copyright 1940, Illinois Tool Works 


confidence is a trust, born of years of close associa- 
tion and helpfulness—a duty that our organization 
is trained to obey. Proper tooling is so important that 
in timesofstress, itis well toremember thatthe human 


element can be an integral part of even cold steel. 
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Shaper Cutters ... Ground Form Tools... Special Tools 
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VOCATIONAL VIEWPOINT 


of Tool Engineering Education 


I FEEL particularly honored at having 
been requested to express my views 
on Tool Engineering Education along 
with well known educators, for the rea- 
son that I certainly am not an educator 
and any complimentary opinions to that 
effect are purely local. 

While I have been an instructor in 
Vocational Schools in two Eastern 
states, I profess to be a practical Tool 
Engineer and have never seriously con- 
sidered following educafional work as 
a profession. Therefore, my present in- 
terest in this subject came about by my 
observations of the experiences and 
predicaments of ambitious young men 
endeavoring to learn something about 
Tool Engineering, but not knowing how 
to go about it, or where to get at least 
a start in educating themselves in this 
field. Their experiences somewhat 
paralleled my own of a good many 
years ago and as my experience in 
this profession started in the shop and 
took me through drafting, tool design- 
ing, production planning, etc., naturally 
my thoughts have run along that par- 
ticular branch of the many that go to 
make up Tool Engineering. 

My viewpoint on this subject is sup- 
posed to be that of the Vocational 
School. I would like to start by asking 
the question—"What is a Tool Engi- 
neer?” Our Chairman has stated that 
Tool Engineering includes plant mana- 
gers, plant superintendents, shop fore- 
men, shop supervisors, production su- 
pervisors, tool supervisors, methods en- 
gineers, tool designers, tool makers and 
sales engineers. You will no doubt 
agree that no institution of learning at 
present can deliver to industry, plant 
managers, plant superintendents, pro- 
duction supervisors, etc., ready and 
qualified to start work at such a job. It 
therefore appears that these positions 
which go to make up Tool Engineering 
seem to represent a progression of steps 
upward from one job to the other, start- 
ing from the bottom, which in my opin- 
ion is practical shop experience. 


College Training not Practical Enough 

Colleges deliver young men fully 
equipped and ready to go to work for 
the legal, medical and other profes- 
sions. Then why should industry be ex- 
pected to conduct its own schools, and 
over a period of years, educate gradu- 
ate engineers in order to make them 
definitely useful in some _ particular 
branch of Tool Engineering. In other 
words, industry bears a heavy tax bur- 
den, a part of which goes to education 
and in addition it is expected to educate 
its own future executives and key men 
after it has helped to educate them in 
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universities and colleges. It seems to 
me, from a practical standpoint, that the 
burden of getting young men started 
on some definite beginning stage of 
Tool Engineering lies with the Voca- 
tional Schools, but I further believe that 
as Vocational Schools are growing 
larger and more numerous, they are 
rapidly, though probably unconsciously 
drifting away from the practical views 
on which they were originally estab- 
lished. In other words, the Vocational 
Schools are trying to go “High Hat,” so 
to speak. Their requirements for in- 
structors are constantly being raised to 
a point where in many instances one 
must be a college graduate to qualify. 
Where will you find a college graduate 
who will put on overalls and go into 
the shop for a long enough period of 
years, to get the practical experience he 
should have to be a competent Voca- 
tional School instructor, and who will 
then give up his shop salary and his 
chances for advancement, to start at the 
bottom as a Vocational School instruc- 
tor? As a result of this, Vocational 
Schools are being manned by instruc- 
tors who have a good theoretical educa- 
tion, but no practical experience. This 
means that the laying out of the courses 
and the instruction given are far from 
being practical from industry's point of 
view. 
Practical Instructors Necessary 

Every young man studying Tool En- 
gineering will not become a Plant Su- 
perintendent, but he can become a part 
of this great profession in one of its 
many necessary jobs. The great ma- 
jority of young men interested in get- 
ting a Tool Engineering education are 
those who could not attend college, but 
who are looking for the practical edu- 
cation that will give them a definite job 
and a toe hold, so that they can try to 
go up the hard way, and a large per- 
centage of key men and executives in 
industry today have reached their pres- 
ent position by that method. This does 
not indicate in any way that I do not 
favor higher education. On the con- 
trary, I think it is a wonderful thing and 
any young man who has the oppor- 
tunity to take advantage of it is indeed 
fortunate. I do believe, however, that 
before a student wishing to study the 
higher branches of Tool Engineering 
in college can qualify to do so, he 
should be required to study shop work 
and tool designing in a Vocational or 
High School and he should get credit 
for this work toward a degree at col- 
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lege. Of course, the objection to this 
could be that colleges might object to 
this work being accredited if the in- 
structors in the Vocational Schools were 
practical men rather than theoretical 
graduates. This is the one big problem 
that must be solved and until this point 
can be adjusted, at least the student 
would receive enough practical educa- 
tion in these two subjects so that he 
could get a job in which he would be 
immediately and definitely useful to in- 
dustry. Leaving generalities and getting 
down to more specific points, I would 
like to give my idea as to what a prac- 
tical course really should be and 
wherein I think it differs from the gen- 
eral practice in Vocational Schools and 
these views are submitted in the hope 
that any future committee working on 
this subject may find something worth- 
while in the suggestion. As previously 
stated, most of my work has been on 
tool designing and production planning 
and I believe I can best illustrate my 
ideas of a practical course by giving 
my own experience along this line. Of 
course, this only covers tool designing, 
which is one of a number of branches 
in Tool Engineering, but it is one of 
great importance and other branches 
could be worked out in the same man- 
ner. Some time ago a half dozen am 
bitious young men asked me to give 
them private instruction in Tool De- 
signing, the result being that without 
any intention on my part, I now have 
on my hands what is locally referred 
to as a very successful and practical 
evening school. This school started 
accidentally with these six students and 
the attendance now runs between sev- 
enty-five and one hundred. The school 
has no endowments and is supposed to 
be self-supporting. 


A Solution 

Students attending learn to be Tool 
Designers and many of them work in 
shops, some are still attending High 
School and others are men out of col- 
lege. The entrance requirements are a 
sincere desire on the part of the applli- 
cant to become a Tool Designer. This 
is a far cry from the usual standard set 
up by schools and colleges. However, 
an ambitious young man earnestly 
seeking an education and a chance tec 
better his condition should not be de- 
nied the opportunity, therefore, these 
are my requirements. The success of 
this school, which means the methods 
used in teaching as well as what the 
students are taught, was accomplished 
by giving serious consideration to a 
great many things. All of these students 

(Continued on page 66) 

















Carboloy Wheel Dresser Saves 
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Users of diamond dressers have found 
that the Carboloy diamond-impregnated 
wheel dresser permits the use of diamonds 
for dressing grinding wheels but eliminates 
many unfavorable factors commonly en- 
countered in the use of ordinary, single- 
diamond dressers. 

On one application reported, a saving of 
18c per dressing was made with a Carboloy 
wheel dresser. The job was dry dressing a 
20 x 6 aluminous oxide wheel used for rough 
grinding laminated steel cores of electric 
motors. The diamond-impregnated Carboloy 
dresser replaced a 3 carat diamond and re- 
duced the cost from 21 %c to 3c per dress- 
ing. 

Carboloy dressers give greater diamond 
usage per carat, eliminate all remounting 
expense, stand abuse, and save at least 25% 
in dresser costs. Used for rough, semi-finish, 
and finish dressing operations. Send for 
catalog DR-38. 


Carboloy Dies Extrude 215,000 Feet 
of Abrasive Resistor Dough 


This application of Carboloy cemented 
carbide to resistor extruding dies is indica- 
tive of the high wear resistant qualities of 
this metal when applied to parts on machines 
subject to localized abrasive wear. 


e : 


On this application Carboloy dies extrude 
about 215,000 lineal feet of stiff, abrasive, 
resistor dough, out-wearing 215 hardened 
steel dies, whose life averaged 1,000 feet of 
this material. 

This is a small part of the overall saving, 
however, as the operator now puts in all his 
time doing productive work instead of 
changing two steel dies during each batch. 
Moreover, the quality of production is better 
because of better control of diameters, and 
closer control of production. 


40% of All Carboloy Jobs 
At DeWalt Are Steel Cutting 


Typical of the general purpose use of 
Carboloy tools in the DeWalt Products Cor- 
poration, Lancaster, Pa., is this facing of a 
steel plate arbor collar. Operating at 381 feet 





per minute, .065” feed, 4%” cut, the Carboloy 
tool used stands up for the lot of 250 pieces 
and is still in good condition. 40% of all 
Carboloy operations at DeWalt are on steel. 
Through the carefully planned, general- 
purpose use of Carboloy, DeWalt have suc- 
cessfully applied this cutting material to 
80%of all machining operationsin their plant. 


Mention ‘The Tool Engineer” to advertisers 





Machine shops seeking a prac- 
tical way to apply Carboloy tools 
broadly on small-lot, diversified 
work will find useful the method 
employed by DeWalt Products Cor- 
poration, Lancaster, Pa., on this 
type of machining work. 

In machining the parts for DeWalt 
high speed cutting 





ain /. . . General purpose use of 
Ag ; Carboloy Tools on Small-lot 


diversified work... PAYS DIVIDENDS! 


DeWalt Products 
Corp., Lancaster, 
Pa. Producers of 
“Flexible - power" 
Woodworking 
Machines and other 
cutting equipment. 


typical cross-section of the machin- 
ing work passing through the shop, 
particularly noted frequency with 
which similar machining operations 
occurred. From this study, 6 general 
purpose Carboloy tools were de- 
signed to do the bulk of the work. 
Problem of carbide grade selection 
was simplified by using 








equipment for wood, 
metal, stone, etc., lots 
range from 20 to 100 
pieces, metals machined 
are cast iron, semi-steel, 
and aluminum. To apply 
Carboloy tools profit- 





Here's How— 


6 general 
styles of tools, using 2 
general purpose Car- 
boloy grades do bulk of 
work in DeWalt plant. 


one general purpose 
grade for cast iron, one 
for steel. 

Starting with this 
basic procedure, Car- 
boloy general purpose 
tools have been applied 


purpose 








ably on such limited- 
quantity work, it is usually neces- 
sary that each tool be designed for 
wide application. 

To meet this requirement, the 
DeWalt tool supervisor reviewed a 
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to approximately 80% 
of all jobs in the shop. 40% are on 
steel; 60% on cast iron and alumi- 
num. It has resulted in a 65% aver- 
age increase machining production, 
according to C. L. Boughter, Supt. 


CARBOLOY COMPANY, INC., 11145 E. 8-Mile Ave., DETROIT, MICHIGAN 
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DISCUSSION 


of Tool Engineering Education 


According to my assignment I am to 
discuss the papers as submitted by 
Messrs. Stilwell, Barker, Bowsher, and 
Orchard. It would not be advisable to 
cover this assignment on every detail 
and statement but will comment on 
what I feel are important items. The 
problem, which we all wish to solve, 
is not that of details but of a general 
and broader subject as we see it from 
a Management viewpoint. 

I am highly appreciative of the prob- 
lem that educators have in trying to 
develop students who will be of value 
to industry and realize thoroughly the 
responsibility that industry has in co- 
operating with educators in arriving at 
a series of work and study that would 
be advantageous to business. A com- 
plete solution is still ahead of us. 

Industry has no complaint to offer on 
the technical ability of the graduate en- 
gineer as he is usually familiar with 
the necessary engineering requisites, 
such as mathematics, drafting, design, 
machine and tool line-up, etc. As a rule, 
in a manufacturing plant, sources are 
available on chemistry, metallurgy, heat 
treat, etc., or other technics that he may 
be required to know to satisfactorily 
perform his work. 


Room at the Top 

One of our problems in the industrial 
field today is that of securing compe- 
tent supervision, engineers, and person- 
nel for all responsible positions. This is 
not due entirely to lack of persons 
available who possess or could possess 
the qualities required to fill these posi- 
tions but is due to lack of outstanding 
accomplishments on the part of these 
persons to gain recognition which 
might demonstrate that they are capa- 
ble of greater responsibilities. These 
accomplishments, however, should be 
of such a nature as to receive recogni- 
tion on their own merit. Industry is 
realizing more and more the impor- 
tance of having a number of men in the 
organization with an engineering edu- 
cation or degree, as this education is 
certainly most advantageous provided 
the individual has had sufficient prac- 
tical experience and possesses the 
other requirements that will make him 
valuable to an organization. 


More business failures, according to 
statistics, throughout the United States 
are attributed to lack of technical and 
executive experience than any other 
one cause. It is not absolutely essential 
that an education be procured in a col- 
lege although that is usually the best 
way to obtain it. There are individuals 
where this way is not the most satis- 
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factory as the college man does not al- 
ways absorb beneficial qualifications 
that the engineer does who comes up 
the “hard way.” He very often comes 
to us as a graduate with a warped atti- 
tude, highly over-estimating his value 
to Management. 


Due to the great progress which is 
being made by industry along scientific 
lines we must not overlook, forget, or 
under-estimate the importance of the 
university laboratories as a source of 
men who will be trained along these 
lines, as colleges have been very co- 
operative in working out experiments 
with industry. Their laboratories will 
always be producers of scientific dis- 
coveries. 


Industry desires greater things than 
just a good engineer. I have previously 
acknowledged the fact that students 
are turned out with sufficient technical 
experience, however, as the time per- 
mits and they are sufficiently ambitious 
to absorb more phases of manufactur- 
ing than you are now teaching it 
naturally will be an advantage. 


The big problem is not entirely that 
of scientific and technical education but 
of characteristics of the individual in 
which we have a great problem and 
which requires much of our time to 
eliminate. 


We can have close supervision and 
eliminate mistakes that may be made, 
but when the Tool Engineer is in Man- 
agement and industry he must depend 
more on his judgment than he did in 
college, as we must have engineers 
that we can depend upon. 


Do not let the student confuse ex- 
perience with a college education but 
let us train the men in college how to 
get experience through aggressiveness. 
We often determine the size of a job 
by the ability of the man who holds it. 
Jobs are sometimes elastic and will 
grow if the man grows and cease to 
expand when he stands still. The alert 
Tool Engineer will add to his job some- 
thing that was not there before. He will 
achieve the maximum when his men- 
tal processes are dominated by intelli- 
gent inquiry and analysis. From the 
attitude of his mind comes the results 
that bring the company its profits. Edu- 
cators should know something of his 
state of mind and correct-if possible. 
Occasionally habits of mind, developed 
in school, stay with the individual for- 
ever and are hard to change. 
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Management Defined 

As a matter of clarification, I believe 
we should analyze what Management 
is, in view of the fact that educators 
are desirous of obtaining recommenda- 
tion from Management to improve their 
courses. Management is the unseen 
force which directs that which is phys- 
ical within a factory and is by far the 
most important factor of the present in- 
dustrial age. Machines may be put to 
work, workers may labor, sales depart- 
ments may sell, but without adequate 
management to organize and consoli- 
date them into a profitable organization 
to distribute the results of their work 
effectively, to govern their operations 
during performance, the industry may 
become so uneconomic as to cease en- 
tirely. We are prone to see the physical 
side of industry and are likely not to 
think of the directing force, but to see 
only the results. Management unites all 
the elements in the control of business 
activities and correlates all the details of 
operation so the organization will work 
as a whole toward the desired goal. 
That goal is profit, and supervision and 
engineers must be responsible in their 
operation for creating and maintaining 
policies that will contribute toward it. 
The engineer, particularly, must do this 
to gain the proper recognition of his 
ability. 

Engineer Defined 

When we refer to an engineer, we 
have in mind an individual, whether he 
be a college graduate or not, who has 
a technical education and possesses the 
power of analysis, which is the most 
necessary possession of an engineer. 
He should be fortunate enough to pos- 
sess a studious mind, as mind is the 
power that conceives, judges, reflects, 
imagines, and remembers. These engi- 
neers should be men of creative ability 
to establish policies and the ability to 
execute methods and plans that are de- 
vised for them. 

I, personally, regard Tool Engineers 
as one of the very best sources of per- 
sonnel to assist in taking over the reins 
of industrial management. Therefore, 
we are most interested in the education 
as a whole that will teach them to 
assume responsibility, to learn, to ob- 
serve, and absorb the requirements of 
manufacturing that will make them eli- 
gible for that responsibility. 

Industry can purchase experience 
and ability but the individual must be 
of such a mental temperament that he 
will apply his experience and ability 
in such a manner as to properly func- 
tion in the plant where he works. It 

(Continued on page 36) 
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has been said that education without 
the will to work is intellectual mockery. 

Further qualifications of an engineer 
that are basic should be that he has a 
natural bent of curiosity, is intelligent, 
and should enjoy his work. It is im- 
portant that he has had enough per- 
sonal contact with individuals to edu- 
cate himself in the personalities of 
people. He should possess the same 
characteristics as any other individual. 
They must be taught that mechanical 
progress has been accomplished 
through the required needs of man- 
kind, imagination, curiosity, and the 
desire for achievement. They should be 
taught that knowing one thing thor- 
oughly and in detail is necessary and 
advantageous, but fundamental knowl- 
edge of other related activities and 
functions will, in practically all cases, 
prove advantageous. 

There is a popular magazine which 
has a column each month with the cap- 
tion “Why Don't They?” It appears 
that the application of this caption to 
one’s mind should produce a great deal 
of new developments and improved 
methods. The basis for all these can be 
laid in school. 

I know of no industry quicker to 
recognize genuine ability than that of 
the automotive industry. Men on the 
outside often ask me about jobs and 
the industry. They ask, what are the 
opportunities, what is the best training 
for it, and how much money can you 
make. I always tell each and every 
one the same thing, and that is, that the 
sky is the limit in the industry provid- 
ing they have the requirements; and 
by requirements I do not mean only 
highly specialized training. What I do 
mean is the native intelligence, initia- 
tive, good common sense, the power of 
observation, and ambition plus the 
willingness to work like the devil and 
assume unlimited responsibilities. To 
get themselves trusted and liked is the 
hardest step, a responsibility of which 
industry and the educators must share 
alike. After that it is a matter of learn- 
ing the business and to be prepared for 
the opportunity when it presents itself. 

We try to teach the men that to re- 
duce the monotony of any job is to 
think of ways to improve the task be- 
fore them. 

I note that a statement was made that 
the positions which go to make up Tool 
Engineering seem to report a progres- 
sion of steps upward from one job to 
the other, starting from the bottom, 
which is practical shop experience. 
This is a very true statement and when 
shop experience is mentioned we as- 
sume that the interpretation is a good 
mechanic. A good mechanic has a 
working knowledge of tools, machines, 
and equipment. I believe Webster's in- 
terpretation of a mechanic comes as 
near meeting our requirement as any. 
Webster says he is “an intelligent 
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workman.” To be a good craftsman, 
and certainly a good Tool Engineer 
should be a good craftsman, therefore 
he must broaden his intelligence. 


School and Factory Cooperation 


A statement was made in one of the 
papers that vocational schools are being 
manned by instructors who have a 
good theoretical education but no prac- 
tical experience. We appreciate that in 
college actual operating conditions do 
not always exist and therefore a student 
can only obtain the theoretical side of 
Tool Engineering. It is suggested that 
perhaps classes could be formed 
among Tool Engineers in college and 
these classes be sent into various man- 
ufacturing plants to determine their 
problems and after the problems were 
thoroughly understood, to work out 
various solutions, checking them back 
with the Management of that particular 
factory presenting the problem to deter- 
mine whether the solutions, as formed 
by the students, could be used to an 
advantage. I believe any company 
would be willing to cooperate with our 
vocational schools on a plan of this 
kind. 

Every effort in college should be 
made to give all the credit possible to 
a student who obtains practical shop 
experience. Most individuals are anx- 
icus to complete their college courses 
and get out of school. Credit for prac- 
tical experience will create, in time, the 
desire to get better credits and work 
harder. 

If I were a vocational instructor I 
would make it a point to insist that 
students visit all the nearby manufac- 
turing plants with the idea in mind of 
putting a portion of my leisure time in 
them, following units through their 
fabrication stages so that I would be on 
definite speaking terms with them. I 
would read all periodicals, magazines, 
and papers that applied to my work, 
join organizations, such as the A.S.T.E., 
and would make it a point.to mingle 
with these individuals with practical 
experience who are in on the “know.” 
This reading of magazines, trade jour- 
nals, and conversation with people who 
are experienced in the subject you are 
interested in, will be most beneficial. 
Lectures on technical subjects should 
be attended. This applies to the stu- 
dent, the instructor, and members of 
Management. Experience is not usually 
obtained at a desk but at the point of 
activity; although many fundamentals 
may be obtained from reading. It may 
be said by the instructor or the student 
that he does not have sufficient time to 
do these advantageous things. In most 
cases the problem of finding time is 
only a matter of the will to do so and 
arrangement of just how to allot the 
time. One hour per day properly spent 
will practically make an_ individual 
familiar with the fundamentals of al- 
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most any science, or other subject, over 
a year’s period, which is probably com- 
parable with the time spent on an av- 
erage college subject. 

Keeping Up-to-date 

Sometime ago I was discussing with 
a factory executive the advantages that 
the individual had who did a lot of 
studying and reading and the attending 
of technical sessions, over the one who 
failed to do so. In the discussion the 
late developments in plastics were 
brought up. This executive stated that 
he knew something of the new plastics 
and was curious to find out how many 
executive engineers and supervisors in 
his organization had given any thought 
to the matter, or who had made any ef- 
fort to gather information concerning it. 
He contacted twenty-five of these in- 
dividuals and found that there were 
two among the group who knew any- 
thing at all covering the subject. The 
remaining, who were people in respon- 
sible positions in a body plant factory 
where plastics are used, could not 
name one item other than their own 
that they used that was fabricated from 
plastics. Perhaps this subject was unre- 
lated to their work somewhat but the 
swelling of the “bump of curiosity” evi- 
dently had been reduced through the 
lack of ambition and interest. Therefore, 
do not let the student conceive the idea 
that books, magazines, etc., only consist 
of elementary knowledge. Research 
study in a library must not be accepted 
as a method of avoiding original think- 
ing. Perhaps you cannot make the stu- 
dent study and work but you can in- 
duce him to want to do so by creating 
an ambitious desire for personal 
achievement. The above statement, in 
my estimation, is of most importance. 

Educators have a responsibility in 
teaching students not to over-estimate 
their earning power because of a col- 
lege education. A college graduate is 
in the same position as an athlete would 
be who had rigid training, put himself 
in fine physical condition, without any 
boxing training or experience, and was 
pitted in the ring with Joe Louis. 

Another statement made was that the 
entrance requirements to the vocational 
school are a sincere desire on the part 
of the applicant to become a Tool De- 
signer. Let us coach this applicant to 
strive for even greater things than a 
Tool Designer. His opportunity for ad- 
vancement is too great to stop there. 

Is your student in college for self- 
development and improvement, or is he 
there because Dad sent him. This is a 
psychological problem for the instruc- 
tor to determine and correct. 


Well-Rounded College Background 


An effort should be made by colleges 
to create in the student a desire to 
learn about everything pertaining to 
the work which he eventually intends 
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@ Here’s another example of the 
way these new Gisholts are speed- 
ing up production and cutting 
machining costs in a great many 
plants. To do this job a Gisholt 
4L Heavy-Duty Turret Lathe was 
selected —and the choice was a 
wise one. This turret lathe, equip- 
ped with a cross feeding turret, 
taper attachments, and standard 
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as well as special tools, reduced 
the former machining costs as 
much as 50%. 

The extreme flexibility of these 
new Gisholts permits handling a 
wide variety of work with substan- 
tial savings in time and money. A 
Gisholt engineer will be glad to 
explain how these new economies 
may be applied to your work. 
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These pistons, in 13 different sizes, range 

from 8" to 16" 0. D., and from 12" to 37" 
in length. Even the heaviest of them, weighing 
750 lbs., is completely machined in three oper- 
ations. Uniform thickness of walls is assured by 
accurately centering pistons on a pot-type, air- 
operated chuck. Inside diameters on all sizes 
are bored with single point boring bars. 
Close tolerances are held 
with very smooth finish. 


Write for your copy of 
this catalog on Gisholt 
Heavy-Duty Turret 
Lathes. 





GISHOLT 


COMPAN Y 


1229 EAST WASHINGTON AVENUE, MADISON, WISCONSIN, U.S.A 

















TOOL ENGINEERING EDUCATION 





to follow. This can be brought about 
through pointing out the personal ad- 
vantages that the individual will even- 
tually obtain from this knowledge. I 
have found it resultful to discuss a 
man’s hobbies with him in order to in- 
spire him. In discussing hobbies with 
some of our executives and engineers, 
where perhaps he was interested in 
fishing, hunting, photography, or ski- 
ing, they will often make the statement 
that they are very desirous of obtain- 
ing additional equipment to make their 
hobby a greater pleasure. I have tried 
to tactfully point out that greater crea- 
tive work on their part and willingness 
to assume greater responsibilities pos- 
sibly would result in higher earnings, 
permitting them to purchase more 
equipment to fulfil that gnawing created 
by a hobby. The same ardent efforts 
put forth on hobbies will make the en- 
gineer outstanding in the eyes of Man- 
agement if this same effort is applied to 
his job. 

After analyzing the student and being 
satisfied in your own mind that he 
possesses the qualifications and capa- 
bilities for a Tool Engineer, make it a 
special point to advise him on his elec- 
tive subjects so that he does not waste 
a lot of time on something that will 
never be of any advantage to him. 

Have you ever talked with a student 
about his personality, his appearance, 
his initiative, his ambition, his observa- 
tion power, and his ability and willing- 
ness to cooperate? Industry does this 
very thing and it is resultful. We will 
not dwell upon these at this time as it 
is up to the individual himself to de- 
velop through observation, study, and 
conscious application to one’s self to 
make them become a habit. You can 
assist him in forming this habit. 

Instructors who are engineers realize 
that it will always be necessary to have 
men with brains to operate machines, 
men with brains to design machines, 
and men who are mechanics to build 
machines. You can re-design a ma- 
chine, you can repair it, and you can 
make it work, provided there are men 
available with brains and the willing- 
ness to do it. On the other hand, getting 
a man to perform a task is a different 
proposition. He requires a great deal 
more study than this as he has a mind 
of his own, which is perhaps as brilliant 
as yours. It is the responsibility of all 
of us to see that our working associates 
are instilled with the ambition to ad- 
vance themselves. When a man is 
advanced he has done some creative 
work that resulted in profit to the com- 
pany by which he is employed. 

Students will have put in as much 
effort and time in college and practical 
experience learning to be a first class 
mechanic or an engineer, and perhaps 
even longer, than the doctor or lawyer 
extends in becoming the master of his 
profession. The doctor must serve his 
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internship, which is comparable to the 
engineer's practical shop experience. I 
have heard good engineers make the 
statement that they wished they knew 
as much and had as much education as 
the doctor or attorney. If the engineer 
will carefully analyze, he will find that 
he has put forth perhaps a longer time, 
and certainly a lot of effort, and the 
tribute should be paid them that they 
possess just as much knowledge in 
their line of work as do the doctor and 
the lawyer. Do not let the engineer as- 
sume the idea that his profession is 
minor, but impress him that it is just as 
technical and illusive as any other pro- 
fession; however, as previously men- 
tioned, discourage any over-estimation 
that he may have of his value in the 
industrial field until he has obtained 
knowledge of the fundamentals of an 
organization and its activities, and ab- 
sorbed sufficient experience to create 
economic developments and improve- 
ments. 


Aptitude Important 

Perhaps you have developed in your 
classes a good Tool Engineer with the 
right background, but he does not find 
the work a pleasure. I, myself, tried to 
learn to be a good machine and tool 
designer, found the work most inter- 
esting and had the ideas in my mind 
for designing but was never able to 
neatly put my ideas on paper. I was 
never able to print or make a neat 
drawing and my supervisor was always 
dissatisfied with my work. Hours of 
hard work and practice were put in 
trying to learn to print and do neat de- 
tail work. After a discouraging two 
years I found that I was not artistic 
enough to ever do the work neatly. I 
became most unhappy with the position 
and resolved to do something that I 
could do satisfactorily and asked to be 
transferred from tool design to Tool En- 
gineering. If such is the case of a stu- 
dent, try to find out what type of work 
he is interested in, and if his back- 
ground is such that he is capable of 
that work, advise him to get busy and 
learn all about it. Learning about any- 
thing is a matter of research and ob- 
servation. 

When we pick a new engineer or a 
man to promote to an engineering job, 
we pick him with the same scrutiny 
that the Tool Engineer selects a ma- 
chine. Is he capable; is he adaptable; 
has he been creative; is he ambitious; 
is he willing to learn; will he perform 
the job as we require; is his person- 
ality, intelligence, and make-up such 
that he promotes cooperation with 
others? The last requirement is the one 
that requires the most study and analy- 
sis. Is he in the habit of doing things 
to which he has given no thought or 
preparedness? Many engineers come 
to us with all the distasteful idosyn- 
crasies still not removed from their 
personalities. Careful study will assist 
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in improvement in most cases. Do,some 
"human engineering’ and you will 
have taken a great step toward turning 
out more desirable graduates. 

You will always have some students 
who plan on getting by in the industrial 
world on “pull.” They must remember 
that pull’ may get them a job but 
may not always keep it for them. The 
man with whom they have the “pull” 
may not always be available to pull 
some more. This is a basis for success 
with many people; sometimes it works. 

One of the most undesirable condi- 
tions that exist, in my estimation, is the 
man on the edge, too capable to de- 
mote but not capable enough to pro- 
mote. Impress upon the student that he 
should start out with a lot of ambition 
and a lot of interest created in his work. 
He should never let his ambition and 
interest recede if he wishes to become 
successful and maintain the standard of 
success that he is setting for himself. 
Impress upon him the necessity to 
work hard, learn a lot of jobs, and get a 
lot of experience. 

One particular essential that many 
Tool Engineers are lacking in, is that of 
figuring correct capacities on machine 
line-ups. Machine capacity is that func- 
tion in the mechanical division in which 
they arrive at the number or type of 
machines required to produce an an- 
ticipated schedule in a given elapsed 
time. Many errors are made in the 
original purchase of equipment in that 
the Tool Engineer does not give suffi- 
cient consideration to the delay factors 
involved which consist of: 

1. Loss of scrap, 

2. Tool changes, 

3. Set-up time, if more than one job 
is run on the same machine, 

4. Personal delay of the operator 

5. Down-time or maintenance re- 
quired on the machine. 

These delay factors are most impor- 
tant because the loss is definitely lost 
to production and cannot be made up 
except through overtime and when 
three shifts are being worked it leaves 
only Saturdays and Sundays to pick up 
the delinquent production at time and 
a half or double time, causing units to 
be produced out of inventory balance 
and becomes a serious condition. If 
there are a number of machines on the 
same operation, delay factors can be 
figured closer because the probability 
of all machines being down at once is 
remote, therefore, with four machines, 
if one is down 75% of the production 
can be made, and if two are down 
50% can be maintained, etc. The capac 
ity problems just mentioned, I find to 
be very prevalent among our engineers 
and one of which we have found to be 
very necessary to review carefully 
when purchasing new equipment. It is 
true that the engineer cannot spend 
money to cover exceptions rather than 

(Continued on page 40) 














“4 The better product in this case is an 
in-line airplane engine camshaft which is 
ground on a Landis 5” x 60° Type D Hy- 
draulic Cam Grinder. As the contours are 
of inverse design a 3” diameter wheel must 
be used and the wheel feed on the finishing 
operation must be no more than .002” to 
.003" per minute. One of the world’s fore- 
most airplane manufacturers is_ highly 
pleased with his battery of Landis machines 
which is handling this difficult job so satis- 
factorily. *# LANDIS TOOL COMPANY, 
WAYNESBORO, PENNA. 324 
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a rule, but considerable judgment must 
be utilized in providing sufficient equip- 
ment, as “the show must go on.” Tool 
Engineers are prone to regard close 
capacity too literally and do not give 
consideration to net production at the 
end of the day. Floor to floor time on 
one piece is not a solution. Eight or 
sixteen hours or even a week's experi- 
ence will really prove what the ma- 
chine is capable of. Figuring correct 
capacities is the most serious complaint 
that we have and one which should be 
given considerable study in college. 
Experience naturally lends toward cor- 
recting this fault. 


Intelligent Report Writing Important 

Intelligent report writing is a require- 
ment that very few Tool Engineers pos- 
sess. The inclination and ability to 
compile and write a comprehensive 
report is highly desirable for Tool Engi- 
neers holding responsible positions in 
industry. The main reason that they do 
not possess the qualifications and abil- 
ity is the fact that they do not allot 
sufficient time and effort to actually 
learn how to write an intelligent sub- 
ject analysis. Anything that we realize 
we are not capable of doing well, we 
are, as a rule, reluctant to attempt; 
therefore, one of the reasons why a 
satisfactory analysis is hard to obtain. 
I am not suggesting it as advisable to 
attempt to establish a standard on how 
they should be written because execu- 
tives requesting reports demand differ- 
ent methods of compiling them. The 
engineer should be taught to know the 
reader for whom he is making up the 
analysis and respect the manner in 
which he wishes the information sub- 
mitted. He should be certain that he is 
familiar with what information he de- 
sires to obtain. The person compiling 
the information should have no fear of 
the reader; he wants the correct data 
whether it pleases him or not. They 
should never be written to fit what the 
au‘hor knows or surmises is the read- 
er’s impression of the data asked, but 
in all cases submit facts. The purpose 
of a report is to convey ideas, facts, 
and figures, and should be done with 
detail that will insure clear and effective 
communication to the reader. Some- 
times this can be done with figures, 
maps, diagrams, or graphs. A common 
mistake is to submit an analysis which 
may result in revolutionary changes 
and in which the engineer fails to issue 
a warning on how other departments, 
divisions, or individuals may be af- 
fected. I believe that this is a subject 
that could be concentrated on in college 
so that students could do a better job, 
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and it should be impressed upon him 
that an analysis is, in practically all 
cases, information from which someone 
wishes to base his judgment to arrive 
at a correct decision; oft-times this de- 
cision may involve hundreds of thou- 
sands of dollars. 

Cost is the vital problem that con- 
fronts every manufacturer. Some Tool 
Engineers are prone to ignore it, hop- 
ing that they are not excessive, what- 
ever they may be. Others make an 
exhaustive study and comparison and 
know where they are going in their 
tooling. A knowledge of cost is essen- 
tial so that the engineer is able to reveal 
weak spots in manufacturing practice. 
The importance of them and how to 
control them should always be upper- 
most in his mind; this can be drilled 
into him in college. 


Education a Continuing Process 

I note a statement to the effect that 
education begins the day one is born 
and carries on the entire life with the 
individual. This is most true and the 
individual should be schooled in this 
fact and impressed that his education 
must never cease. 

It is a fact that apprentice students, 
over a period of years, seem to possess 
more ambition than that of college grad- 
uates. I think it worthwhile that you 
educators here make it a point to solve 
this condition to see if the ambition 
built up by the apprentice could not 
permeate your college students. 

We have a plastic department at our 
plant which is manned entirely by ap- 
prentices. I have never seen better 
quality or quantity work than that pro- 
duced by these boys and the enthusi- 
asm worked up among themselves is 
most satisfactory to behold. Some of 
them have come to my office and even 
to my home with suggestions as to 
design and improvements. I just wish 
some of our graduate engineers would 
tackle everything with the same ardor 
and enthusiasm. 

A statement has been made as fol- 
lows: “you, as employers of Tool Engi- 
neers, and in the large part as expert 
engineers yourselves, expect us in edu- 
cation to do the very best job possible 
in providing you with young men 
properly equipped to enter your field. 
We as school people feel that we have 
a long way to go to do the job prop- 
erly.” As previously stated, you are 
providing us with men properly 
equipped technically but in some cases 
lacking practical experience which is 
our problem as well as yours. Give us 
young men who have been drilled to be 
ambitious, analytical, cooperative, ob- 
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serving, and imbue them in your 
schools with the desire to be energetic 
and constructive and do not leave all of 
the stated qualifications to us to teach 
and we will be well satisfied with your 
college endeavor. If the student is a 
misfit, discourage him early; do not let 
him graduate with capabilities and 
skill on the border line and leave the 
responsibility to industry to dampen 
his enthusiasm, after he has built up 
high hopes; this dampening may result 
in a life time of failure. I note also in 
the same paper, recommendations that 
this be covered and selections properly 
made but there is some question in my 
mind as to how carefully the recom- 
mendations are followed out. 

Most of the traits that I have dis- 
cussed can be improved without ex- 
penditures for supplies or equipment. 
All that is required is more personal 
study of the individual and a plan car- 
ried out that will help him. 

Some of the items and personal trails 
covered, you, as educators, may as- 
sume as Management responsibility 
and a certain percent of them, at least 
the final polishing off, are and can only 
be taught as they come under our su- 
pervision so that we can point out their 
errors, however, we do not believe one 
has been mentioned but what the 
background for its importance can be 
started in college studies. We have al- 
ways felt that instructors in schools do 
not give sufficient study and thought 
to the student's characteristics that are 
a detriment to him and his employers. 
Perhaps the instructor does not have 
sufficient time, due to the number of 
students, or perhaps he has never 
tried to build up a hobby of developing 
corrective measures in the individual's 
personality; however, we as_ super- 
visors have to find time. I find this 
most interesting and obtain more satis- 
faction out of it than anything else that 
I do. Discharging or demoting a man 
in industry by Management, or allow- 
ing him to drift through college with 
no outstanding accomplishments, is the 
easy way out for both the factory execu- 
tive and the college instructor. Much 
will be gained by you and me in en- 
deavoring to improve the man by per- 
sonal contact to the point to where he 
can develop into an asset to industry 
and a more desirable student while in 
school. What greater satisfaction is 
there than a job well done, particularly 
when a fellow workman or student is 
developed by promoting ideals in his 
make-up that will result in greater 
achievements and promotions for him. 
These are the results of satisfactory 
service to his employer. 
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Clearing snow 4 to 6 feet deep from 
highway over Mt. Lassen, Volcanic 
National Park, California. This 
“Caterpillar Diesel D7 Tractor with 
10-foot Trailbuilder patrols 25 miles, 
working 7 hours a day on less than 
3 gallons of low cost fuel hourly. 


BARBER-COLMAN CUTTERS 
Give Caterpillar Low-Cost Milling 


Tough metal meets its master when 
Barber-Colman cutters mill forged 
steel track links for Caterpillar 
Tractors. 


Two Spiral Face Cutters make an 
easy job of it; milling two links at 
a time, both sides, at 19.0” a minute 
feed and 102 ft. per minute surface 
speed. Production is approximately 
2080 links in 8 hours, with 400 
pieces per grind. 

Performance like this is the result of 
Barber-Colman Cutter Engineering 


Service. A large staff of skilled 
engineers is maintained for the 
purpose of solving cutter problems 
of all types. Hundreds are using 
this service to advantage and the 
experience gained in solving their 
problems is at your disposal when- 
ever you call upon us. 


We urge you to use Barber-Colman 
Engineering Service, and cutters. 
Like others, we believe you will 
find both of such value that you 
can profit by their use. 


Barber-Colman Catalog K, shown at 
right, is chock-full of valuable milling 
and hobbing data; contains 75 pages of 
information on standard and special 


PRODUCTS 
MILLING CUTTERS, 
HOBS, HOBBING 
MACHINES, HOB 
SHARPENING MA- 


milling cutters; describes other Barber- 
Colman tools. It will possibly give you 
just the information: you want. rite 
for your copy today. 





CHINES, REAMERS, 
REAMER SHARP- 
ENING MACHINES, 
SPECIAL TOOLS 
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The Job in Brief 


Name of part— Track Link for 
Caterpillar Tractors. 

Material — Steel forgings; 4.4 to 
4.6 Brinell Hardness. 

Operation — Milling both sides of 
a pair of track links at the same 
time. 

Holding — Nine-station, rotary- 
drum-type fixture; two pieces per 
station held by single clamp. 

Cutters — Barber-Colman 514” di- 
ameter Solid Tooth Spiral Face 
Mills. 18 teeth per cutter. 

Feed — 19.0” a minute. 


Stock Removed — °%” deep over 
the side areas of links. 

Speed — 71 r.p.m. 

Surface Speed — 102.0 feet a 
minute. 

Chip Load — .016” per tooth. 

Production — 260 pieces per hour. 

Pieces per Grind — 400 pieces, 200 
pairs. Many times it is necessary 
only to resharpen the chamfer 
edge. 











Production Perspectives 
mf a of 468 Manufacturing from C verywhere 








President Roosevelt’s appeal for 
$1,182,000,000 appropriation for home 
defenses accentuated the need for 
preparations against armed forces in 
this country. At the same time the very 
cause that brought emotional selling 
into the stock market will furnish the 
very cushion for business. Spending of 
millions for airplanes and other war 
necessities will mean employment to 
many hands. With the spread of gov- 
ernment contracts coupled with ex- 
pected heavier purchases here by the 
Allies, the nation’s industrial machine 
is likely to be stepped up several 
notches in coming weeks. Some ob- 
servers believe that considerable of this 
business will be passed around among 
the smaller companies. The big plants, 
of course, will receive all of the work 
they can handle. Airplane contracts are 
expected to throw much business to 
the Cleveland area where 117 aircraft 
parts makers are located. These ma- 
chine tool statistics show there is a 
$300,000,000 backlog of orders for that 
industry. Companies include Eaton 
Manufacturing, Thompson Products and 
Cleveland Graphite Bronze. Van Dorn 
Iron Works has been making armor 
plate. The machine tool makers includ- 
ing National Acme, Foote-Burt, Warner 
& Swasey and Cleveland Automatic 
which have been busy for months are 
likely to see operations continued at a 
high rate. Suppliers of bolts and nuts 
such as Lamson & Sessions, Ferry Cap, 
Cleveland Cap Screw and others in 
that class as well as National Malleable 
and Steel Castings Co., the steel com- 
panies and the electrical manufacturing 





Charles H. Johnson, Executive Vice President 
and Director of Gisholt Machine Company, 
Madison, Wisconsin, died recently at the ag2 
of 58 years. His entire life was spent in the 
machine tool industry, having started to work 
for Gisholt Machine Company as a machinist in 
1897 while he was still in his teens. In 1918, 
he was promoted to a vice presidency in the 
company. In 1932, he became Executive Vice 
President. Mr. Johnson was well known here 
and abroad as one of the outstanding personali- 
ties in the machine tool industry, in which he 
had countless friends. 


concerns should be among the plants 
to feel the war demand. 
Orders amounting to about $70,000,000 








A. G. Hansen, a 50-year Gisholt employee, discusses turret lathe tooling—of utmost importance, 


these days—with his son, C. E. 
credit. 


ansen; a father-and-son team with 71 years oi service to their 
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for munitions and war supplies have 
been placed in Canada by the British 
supply board since last September, 
and further contracts aggregating 
$17,000,000 will be awarded “very 
shortly,” an official statement said April 
17 at Ottawa, Ont. Appropriations for 
purchase of war materials and other 
supplies in Canada for the United King- 
dom in the first year of the war 
amount to $445,000,000, approximately 
$1,250,000 a day. Only a relatively 
small poriion of the appropriation has 






been spent because the conflict so far 
has not brought the consumption of 
materials anticipated and British pro- 


duction has been uninterrupted, it was 
said. 

The United States can produce all its 
own rubber from its oil wells, Dr. Gus- 
tave Egloff, Chicago petroleum scien- 
tist, told the American Institute of 
Chemists May 18 at Atlantic City. The 
institute presented him its annual medal 
for his fuel research. The potential sup- 
ply of synthetic rubber from home 
oil wells, Dr. Egloff said, was 
200,000,000,000 pounds, or nearly 200 
times more than the amount of natural 
rubber used in this country last year. 
Furthermore, he added, it would not be 
necessary to wait 10 years, as would 
have to be done in getting sufficient 
rubber from plantations proposed to be 





A.S.T.E. Machine and Tool Prog- 
ress Exhibition Scheduled for 
Detroit next March 


The week of March 24th to 29th in- 
clusive has been selected for the 1941 
Machine and Tool Progress Exhibition. 
The exhibition will be held in con- 
junction with the A.S.T.E. annual con- 
vention in Detroit and will be held at 
Convention Hall, as were the spec- 
tacularly successful 1938 and 1939 
shows. 

It is expected that the 1941 show 
will surpass the splendid 1939 show, 
although the latter developed a total 
trade attendance of over 70,000. 











set up in South America. The synthetic 
rubber processes are already in opera- 
tion, and there are s ral standard re- 
finery processes which yield the raw 
materials for rubber. The American oil 
industry, he said, also could produce 


“any conceivable amount” of the basic 
materials for the high explosives, picric 
acid, T.N.T. and trinitroxylenes, and 
still have enough gasoline left over to 
be more than sufficient for any form of 
transportation on land, sea or air. The 


entire world production of crude oil 
since its discovery would not fill a cubic 
mile hole, he said, adding that this was 
an insignificant volume compared with 
what nature must have produced and 
still is producing. 

(Continued on page 84 
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“LOGAN” CHUCKS ARE 
DESIGNED AND 


BUILT FOR 
ACCURACY AND 
HEAVY DUTY 










Oey “LOGAN” American Standard 


Chucks have all of these features: 


1. ONE-PIECE ELECTRIC STEEL BODY 
—Cored for light weight and radially re- 
inforced for extra strength. No screws to 
work loose and impair chucking accuracy 
or operating efficiency. 


2. ALLOY STEEL INTERNAL WORK. 
ING PARTS—Heat treated for maximum 
strength. Extra large bearing surfaces to 
resist wear. 

3. ALLOY STEEL MASTER JAWS — 
Hardened and ground. Cross jaw lock 
provides positive means for mounting false 
jaws. 

4. POSITIVE DUST-PROOF SEAL—Con- 
stant contact between master jaw and un- 
der side of pilot bushing support. 

5. ALEMITE LUBRICATION — Provided 
to lubricate all working parts. 

Specify “LOGAN” Chucks for superior 
performance and positive chucking accu- 
racy. Write for complete Chuck -Catalog. 


















































LOGANSPORT MACHINE, INCORPORATED 
902 Payson Road LOGANSPORT, IND. 


Manufacturers of Air and Hydraulic Devices, Chucks, Cylinders, 
Valves, Presses and Accessories 
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kh Se. DOINGS -:- 


By IRWIN F. HOLLAND 








}yaarrcep Chapter held its regular 
meeting, May 6, and what a meet- 
ing it turned out to be. Originally, the 
program called for an Aeronautical 
night but it went further than that, for 
which we are thankful to our local 
Chairman, Fred Woodcock. We had 
many of the big-wigs of the United 
Aircraft with us (probably because Fred 
himself is one of their executives). 


The main technical address was de- 
livered by Arvid Nelson, General 
Manager of the Hamilton Standard Pro- 
pellers Division, who traced the devel- 
opment from personal experiences of 
the aeroplane propeller. Mr. Nelson 
gave a most interesting talk, supple- 
mented by slides. Mr. Raycroft Walsh, 
who was elevated that same day to the 
position of Senior Executive Vice 
President of United Aircraft, gave the 
introductory address. The Hamilton 
Standard Division presented an excel- 
lent educational exhibit featuring the 
latest type of fine feathering adjustable 
pitch propellers. 

To make the evening more aeronau- 
tical, we persuaded (and it didn’t take 
much persuasion, as these boys love 
their hobby which may well become 
their life work) the Model Aeronautical 
Engineers of Hartford to exhibit a num- 
ber of their working models. Among 
the exhibitors were two National cham- 
pions, one New England, one State, and 
one City champion. The program 
looked so attractive we decided to 
bring our boys and so it was officially 
designated as Father and Son Night. 

Mr. William Purtell, former director 
of the Model Aero Club, spoke briefly 
explaining its functions, aims and ac- 
tivities. d’Arc, our hardworking but al- 
ways genial National President, gave a 
brief talk covering our outstanding 
achievements and his prophesies for 


Detroit A.S.T.Eers really turned out for the May meeting, which was held at the 
Ford Motor Company’s huge tool and die shop—probably the largest and most 
up-to-date of its kind in the world. Below is shown but a portion of the large 
crowd which attended. Photo—Courtesy Ford Motor Company. 





our further successes. Ray Morris out- 
lined some plans which he is working 
on, for the Chapter to render scholar- 
ship aid to trade school boys who are 
ambitious to become Tool Engineers. 
Fred Woodcock, of course, ran the 
show and there was another and sur- 
prising short talk by Henry Moore, our 
usually silent and self-effacing ‘Vice 
Chairman. We had about 200 for din- 
ner and an extra 100 afterward. Mr. 
Clayton R. Burt, President of Niles- 
Bement-Pond, who has always taken an 
active interest in the Society, was pres- 
ent. 


But we must add the dessert to the 





Four more chapters of A.S.T.E 
were added last month, bringing 
the total to thirty-six. In the year 
ending in May, a total of thirteen 
new chapters was added, and 
the membership of The Society 
was increased by well over fifty 
per cent. Newest chapters are at 
Binghamton, New York: Brook- 
lyn, New York: Columbus, Ohio 
and at Indianapolis, Indiana. 











dinner. On May 15,-Hartford held its 
third annual spring outing at Wam- 
panoag Country Club. In the afternoon 
there was a golf match with teams from 
Worcester, Springfield and Hartford 
competing for the New England cup 
which was put up for competition by 
the Hartford Chapter this year for the 
first time, and will be competed for 
annually by teams from the New Eng- 
land Chapters. 

The Hartford team was the winner 
and was composed of the following 
members: Henry Rockwell, Wilson 


Here you see Boston Chapter’s installation of officers at the Walker Memorial 
auditorium in the Massachusetts Institute of Technology. On the left with hand 
ext C. A. Lockwood, Vice Chairman. Third, 


upraised—A. D. Forbes, Chairman. N: 


Fenn, Bob Grant, Alton Green, Stanley 
Brandenburg, and A. E. Englund. The 
Kicker's handicap was won by J. F. 
Byrne, F. O. Hoaglund and J. Balciunes, 
all of Hartford. Sweepstakes winners 
were A. C. Wolz, P. Badgley, R. K. 
Davis, Jake Dunnell and Wilson Fenn. 
William Grinold and G. Sunddquist fin- 
ished first and second respectively in 
the putting contest. J. Van won the 
horseshoe pitching event with K. F. 
Thomas second. Bob Grant presented 
the prizes. 

The dinner was attended by more 
than 350. 

During the morning, the Chairmen of 
the New England Chapters with their 
Vice Chairmen met with d’Arc., the 
National President, to discuss problems 
which are common to all the New Eng- 
land Chapters. Those present included 
Frank Curtis, Springfield Chairman and 
H. Braig, Vice Chairman; Ray Cole, 
Worcester Chairman and John Lunde- 
grin, Vice Chairman, as well as the 
Hartford officers. 


Greater New York Chapter. No. 34, 
Organization meeting was held on May 
8. Approximately 175 members, pro- 
spective members and friends of Amer- 
ican Society of Tool Engineers were 
present in an Auditorium of the Pratt 
Institute for the charter meeting. 


Mr. C. C. Gorham opened the meet- 
ing. The meeting was turned over to 
Mr. A. H. d’'Arcambal, who introduced 
Tom Orchard. The following were in- 
troduced: Messrs. Hall, Ryno, Thomp- 
son, Ryrnes, Duncan, Gorham, Schwis- 
ter, Brady and Schiller. Mr. d'Arcam- 
bal thanked the organizing committee 
for its splendid work and mentioned 
the results of other Chapters which 
have recently been chartered. 

Mr. Lamb discussed the benefits of 

(Continued on page 60) 


W. W. Young, Secretary. Fourth, John W. Geddes, Chapter Treasurer. Facing 
on extreme right, is A. H. d’Arcambal, National President, American Society of 
Tool Engineers. 
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(FORMERLY DALRAE) 


HIGH SPEED MILLING 
ATTACHMENTS 


The MIDGETMILL > 
MILLS. . DRILLS . . BORES 


Designed to get the most from small tools 
by providing the necessary high speeds 
needed for their most efficient operation. 
Completely universal — adaptable to any 
milling machine — fast, safe and easy to 
set up. Special “Thou-Meter” device gives 
a continuous reading in thousands of the 
depths at which you are working. Get 
full information, send for bulletin. 
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Ss, «The SPEEDMILL 
TX FOR MILLING 


y/ Closer sizes — better finish — accurate end mill 
speeds up to 3200 R. P. M. — a great time saver — 
, these are only a few of the many advantages of 
the Speedmill. 


A compact, well-balanced attachment adaptable 
to any and all types of milling machines. 





BS Send for bulletin, describing the Milwaukee 
Midgetmill and Speedmill — their many advan- 
tages in end mill operations. 


pee 
2 pore) : i 3 
ee ee ee em Se 8 epee ; Fi 


The Midgetmill and Speedmill were formerly produced 
and sold under the name of DALRAE by the DALRAE 
TOOLS CO., Syracuse, New York. 
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Had coffee “and” at a ‘Swedish 
Kitchen,” the other eve. When I men- 
tioned my name the buxom hostess said 
she knew me well a/c one of her 
friends has the same monicker—A. E. 
Rylander. Only, his name is Axel and, 
as I get it, he’s one of the heavies at 


Warner & Swasey, Cleveland. It hap- 
pens that we both lived in the same 
town—Providence, R.l.—for a number 
of years, and while we never met, I 
heard a lot of fine things about him. 
Now, after twenty years, we are brought 
together, vicariously, by a mutual ac- 
quaintance. Personally, I congratulate 
Warner & Swasey and Axel on the con- 
nection; a fine concern and a swell guy 
work well together. Please look him up, 
you Clevelanders, and give him my 
regards——and while you're at it, tell 
him about the A.S.T.E. Also, you might 
say that Mrs. Judith Nordstrom (of Sw. 
K.) sends greetings; she'll have “lute- 
fisk” for him next Xmas if Winston 
Churchill can chase Fritz out of Norway. 





MORE 


than a 




















T IS true that the average Horizontal Dise Grinder 

normally handles only free-hand operations, where 
simply a good, flat surface is produced on one face 
of a casting. 


But the NEW No. 124-53” Gardner Grinder equipped 


free-hand grinder! 





a'r 


with a Hand-operated Swinging Table, as shown above, 
is much more than a free-hand grinder. 


The blower housings seen here are first ground free-hand 
on the surface visible on the casting at the left. Then, 
locating from this face, in a fixture mounted on the 
Swinging Table, the opposite surface is ground parallel 
and square, within .006” to .008”. 


Production is at the highly satisfactory rate of 40 to 
50 per hour, complete in the two operations. 


YOU SHOULD HAVE DATA ON THIS 
LATE-MODEL GARDNER GRINDER — 


Write for Bulletin 902! 


GARDNER MACHINE COMPANY 


442 East Gardner Street 
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Speaking of lutefisk (you'll never 
fathom the way my mind works) re 
minds me that somebody offered a mil- 
lion for Dolph Hitler. Personally, I 
wouldn't flatter the guy that way, but 
I'd give a year of: my life for five 
minutes in a locked room with one 
Major Quistling. And I wouldn't have 
to prime on spinach, either. But then, 
‘tis rumored that somebody shot the so- 
and-so, which was much too good but 
must have been quite a relief to Hitler. 
A traitor is equally odoriferous to kin 
and buyer alike. All of which brings 
up the war, got really going at long 
last. And to those boys who have asked 
me how I feel about American neu- 
trality now that Scandinavia is involved, 
I say, let's have more of the same. Not 
that I'm a pacifist; it's just that war is 
so futile, really settles nothing. Look 
back to Versailles! And after all, it's 
rather nice to putter in the garden with- 
out wondering if the airplane droning 
overhead is going to drop a pineapple 
on your neck. 

v Vv v 


Personal and general preference to 
the contrary, however, I'm afraid that 
"M”" Day is just around the corner. As 
this is written (May 5th) report has it 
that U.S. can embark two million troops 
at short notice—and why? Well, I'll 
give you three guesses whose side 
we'll fight on, Father Coughlin and 
Gerald Smith to the contrary. And just 
when the question of who won the last 
war is almost settled! 

Now, whether the future bodes war 
or peace, we must win both, and our 
only assurance that we'll win either is 
in absolute preparedness. In this, we 
can take a lesson from Europe. Finland 
was prepared, retained independence 
(if at a price) despite overwhelming 
odds and a deluge of sympathy, and 
Sweden has been prepared, is still neu- 
tral and independent. Denmark was 
disarmed, helpless to resist, and while 
Norway could have resisted, the Norse- 
men’s guns were spiked by traitors. 
And don't think for a minute that we 
haven't plenty of Quistlings right here 
in the U.S.A., even as we had a Bene- 
dict Arnold in ‘76. 


v v v 


I'm not a very good hater, and | 
judge Germans and British alike by 
their fine representatives in our own 
A.S.T.E. However, I do not subscribe 
to Nazism which, in my opinion, is a 
pseudo socialism quite unlike the social 
democracy of my native Sweden. What 
Hitler thinks he can improve in coun- 
tries that rank a close second to the 
U.S. in standards of living is beyond 
me. Perhaps the guy wants first hand 
information on how culture rather than 
Kultur works, the way the ancient Ro- 
mans got it from the Greeks. 

Judged by facts, not opinion, Ger- 
many has taken every trick in the game 
so far. But Germany has been planning 
this war since the end of the last, and 
it's not Hitler who is the moving spirit, 

(Continued on page 48) 
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STUDY THIS 
photograph for profit 


A careful examination of LABOR, TIME and MONEY- 
SAVING FEATURES of Jones & Lamson Automatic Thread 
Grinders has convinced many manufacturers of their Profit Pos- 
sibilities. 

Their purchases, after consultation with our engineers, more 
than justified their convictions. In some cases greater economies 
were effected than we had estimated, and in all cases Jones & 
Lamson Thread Grinders demonstrated their earning power. 





BINDING SCREW FOR HELIX ANGLE ADJUSTMENT 


CYCLE START BUTTON CON 25° RIGHT HAND 30° LEFT HAND SPINDLE NOSE GRADUATED 
VENIENTLY LOCATED TELL-TALE LIGHT SHOWS COOLANT CONTROL FOR MULTIPLE THREADS SIGHT FEED FILTERED OIL 
LEVER FOR RIGHT. AND LEFT- WHEN WHEEL IS DRESSING = Wisse) MOTOR SUPPLY FOR WHEEL SPINOLE 


HAND THREADING — ALSO ~_ 
FOR INDEXING FOR MUL- 


TIPLE LEADS LEVER OPERATED TAIL STOCK 


BACK LASH COMPENSATOR 
IN HEADSTOCK CARBIDE TIPPED TAIL STOCK 


CENTER 


BACK GEAR FOR COARSE R TRIC A T 
PITCHES AND FAST LEADS MICROME DJUSTMEN 


FOR SLIGHT TAPER 


SAFETY STOP 
PITCH CHANGE GEAR BOX 


ADJUSTABLE TRIP DOGS 


RELIEVING GEAR BOX 
SIGHT GAGE OL RESERVOIRS __ 


AUXILIARY HAND FEED FOR 
0001" DIAMETER ADJUST. 
MENT 

IN-BUILT THREAD MATCHING 
DEVICE 


me, 


risa, 


HAND IIN-FEED 
WORK MOTOR 


SINGLE LEVER DIAL SPEED 
SELECTOR 


ADJUSTABLE CAMS CONTROL 
AUTOMATIC TRUEING CYCLE 





HAND FEED FOR AUTOMATIC IN.FEED ON SUC. 
WHEEL START BUTION = TRUEING START BUTTON WORK START BUTTON SIGHT GAUGE OlL RESERVOIR TRUEING DEVICE CESSIVE CuTS 


AUTOMATIC TRUEING, AUTOMATIC COMPENSATION FOR THE AMOUNT DRESSED OFF THE 
WHEEL, AND AUTOMATIC SIZING are all IN-BUILT features of Jones & Lamson Automatic Thread 
Grinders. 

Where the cutting time permits, ONE OPERATOR CAN RUN TWO OR MORE MACHINES, still further 
reducing grinding costs. 

Manufacturers who have Threading Problems on hardened and ground steel parts, or other parts requiring 
precision grinding may well TURN LOSSES INTO PROFITS by consulting Jones & Lamson Engineers. 


Our NEW Thread Grinder Catalog will be sent to you upon request. 


JONES & LAMSON MACHINE COMPANY 


SPRINGFIELD, VERMONT, U. S.A. 


MANUFACTURERS OF: SADDLE & RAM TYPE UNIVERSAL’ TURRET LATHES... FAY AUTOMATIC LATHES .. . 
AUTOMATIC DOUBLE-END MILLING & CENTERING MACHINES . . . AUTOMATIC THREAD GRINDING 
MACHINES... COMPARATORS... TANGENT AND RADIAL, STATIONARY AND REVOLVING DIES AND CHASERS 
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HANDY ANDY 
(Continued from page 46) 





but the German officer caste. To them, 
the Vaterland comes first, be the ruling 
head Kaiser, Fuehrer, or a clay image. 
Preferring peace and construction to 
war and destruction, we may deplore 
their misdirected genius, but we can- 
not deny the efficiency of the war ma- 
chine which they have evolved. Because 
of it, Germany has become—tempo- 
rarily at least—the master of Europe, 
and as things stand, it is well guarded 
from interference. The Westwall, a 
friendly Italy, a quasi-friendly Russia, 
the crags of Norway and the expanse of 
the Baltic, the intangible but definite 


barriers ot neutral minorities caught be- 
tween the horns of dilemma. Truly 
here is connivance and preparedness, 
but not for peace. 

England, in direct contrast, was not 
prepared despite the inevitableness of 
war, now pays dearly for a sin of omis- 
sion. Of course, where the head of the 
Bulldog goes the tail must eventually 
follow, but who can prophecy the final 
outcome where a slow but tenaciously 
courageous bulldog is pitted against 
the lightning slashes of a feral wolf? 
Britain still rules the waves, but Ger- 
many rules the air, and who can say at 
this stage of the game that the battle- 
ship is obsolete and that the plane is in 
its ascendancy? Had England been pre- 
pared, with planes, guns, munitions and 





BG 


7” DIA. 





HIS cast iron compressor head 


was Blanchard Ground (BG) to limits of 
000007” for flatness — the finish tested bet- 
ter than 6 micro inches. Production 30 to 40 
pieces per hour. The No. 11 Blanchard Sur- 
face Grinder was used. 

For catalog of this machine address 
Dept. A, The Blanchard Machine Co., 
64 State $., Cambridge, Mass. 
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trained soldiers there would have been 
no Munich, no rape of Czecho-Slovakia, 
no Blitzkrieg in Poland or an imitation 
in Finland, no seizure of neutral minori- 
ties. And there, gentlemen, is the les- 
son for America! 


v v v 


To stay neutral, to compel respect 
for our desire for peace, we must be so 
prepared that an overt act against us 
would be tantamount to an act of des- 
peration. And if war is forced upon us, 
preparedness means its merciful expe- 
dition. The object of military tactics is 
to destroy the enemy with the least 
sacrifice of one’s own forces, hence, our 
army should be equipped 100% with 
automatic rifles, and if anything, over- 
supplied with machine guns and anti- 
aircraft guns. We should have planes 
to match any enemy armada, should 
train youth and the middle aged alike 
in the use of arms. Given all that, we 
should be able to defer M Day in- 
definitely; a mere admonishment from 
Uncle Sam might be enough to deter 
an ambitious adversary. Unless, of 
course, war may be used as a clinch 
nut for a third term. 

Now, coming back to England, I've 
got a way to win the war for them to 
wit: 

An open letter to the Hon. Winston 
Churchill, London-on-Thames. 

My dear Winston: 

I see by the papers that you are lam- 
basting your peers for their muddling, 
and I'm inclined to agree with you al- 
though I wouldn't put it that strong 
myself a/c being caught in the middle, 
like. Neutral, you know. But I hear that 
you're having tough sledding getting 
guns, planes and such over to the boys 
in Norway, which is getting pretty 
close to my home town. And somehow, 
I think you've overlooked a bet. Ever 
hear of this American Society of Tool 
Engineers? Well, we're neutral, of 
course, this side of the border, but 
there’s a Chapter up in Toronto, Can- 
ada, (that’s in your jurisdiction, isn’t it?) 
and those boys have all the vim, pep 
and get-up-and-go that is inhibited by 
folks this side of the Big Pond. Besides, 
they have a lady T.E.—Philippa Rowe, 
her name is—who they say can show 
Herr Messerschmitt a trick or two about 
airplanes. 

Now, Winston (call me Andy) I sug- 
gest that you put all your production 
problems up to that gang. You'll get re- 
sults, sir! Why say, in the time that 
you'd take to make preliminary 
sketches for a plant they’d have the 
last can installed in the washroom and 
the rest in use, while the plant would 
be turning out guns, shells and planes 
lickety split the way we make parts 
for Ford, G.M. and Chrysler cars. Speed, 
sirl—and interchangeability to the Nth. 
degree of perfection. Well, Winston, 
there’s your bag of tricks. 

With kindliest personal regards to 
you, sir, I am 

Yours for action, 
Handy Andy. 
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New No. 22-L 


Table size: 45” x 10°’, 
Feed range: 26” x 11” x 17°’, 
Ram movement: 19’. 


OTE THIS: With the simplest types of milling cutters and without attachments, 
an operator can mill vertically, horizontally or at any angle throughout the full 
range of the table of a Van Norman Ram Type Universal Milling Machine. Set-up 
time is cut from 20% to 50% ... output increased and costs lowered. The ease of 
adjustment and ability of Van Norman Universal Millers to handle a wide range 
of work will help you to get more and better work thru your toolroom, pattern 





shop or production departments. Five models — precision built, heavy, rigid — 


to meet your needs from heavy work to the most sensitive. Write for Bulletins. 
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NEED FOR TOP RAKE 
(Continued from page 9) 





The necessity for calculation of tools 
- without the inclined angle of top-rake 
cutting edge is generally understood 
and extensively used since the “re- 
quirement of calculation’’ cannot be 
avoided. The system does not involve 
extensive formulae and ordinarily is 
inexpensive since tabulations easily 
obtained reduce the time required for 
tool correction calculation. The usual 
calculation for corrections of circular 
and flat form tools is caused by the 
requirement of a pressure angle. 
During the construction of a flat form 


tool, the toolmaker will measure the 
profile shape at right angles to the pres- 
sure angle surface. The profile shape 
of a circular form tool will be measured 
across the different diameters of the 
tool. The steps of the profile shape of 
either circular or flat form tools, will 
not be the same as the steps on the 
product. When the cutting edge is 
plain or non-rake, the differences be- 
tween the step on the product and the 
relative step on a tool is slight for 
shallow steps and increases progres- 
sively as the depths increase. Although 
these facts are also true when the cut- 
ting edge is inclined for top-rake, the 
differences between the product and 
tool relative steps will not be the same 





GORTON SaceoMenduotk 


This battery of eleven Gorton Super- 
Speed Milling Machines, in the toolroom 


of a large plastics producer, is but one 


example of Gorton acceptance. 


This acceptance has been earned because 





George Gorton Machine Co. 
Engineering Research Dept. 
1111 13th St., Racine, Wis. 


Please send me bulletin 
No. 1400-A with complete 
information on Gorton 
Milling Machines. 


accurate and facile feeds and controls 


with high-speed operation eliminate much 
of the costly handwork in the produc- 
tion of intricate dies and molds. 





ia scasceicctenscsnccsisicneseinionbies 


Write Firm 


today for complete information. Ask for 


bulletin No. 1400-A. 








GCEORGE GORTON MACHINE CO. 


1111 13TH STREET, 


RACINE, 


WISCONSIN, U.S.A. 
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nor in the same regular progression as 
the steps increase. 


Calculating Top-Rake Tools 

Non-rake tools involve a compar- 
atively simple system of calculation for 
corrections, whereas the incorporation 
of top-rake introduces complications 
requiring a lengthy system of calcula- 
tion by the usual method of trigono- 
metric formulae. 

Any mathematical system as ordinar- 
ily used in connection with top-rake for 
form tools, requiring the use of a dozen 
or more steps of calculation, is objec- 
tionable due to the following reasons: 

(1) The time required for lengthy 
calculations is an overhead engineering 
charge which cannot be ignored in the 
manufacturing cost of an article. 

(2) When mathematical accuracy of 
results is to be definitely assured, the 
results obtained by one individual must 
be subsequently checked by another 
individual. This, of course, doubles 
the engineering cost for calculations. 

(3) It is entirely possible that several 
individuals may use their own ideas 
of calculating to obtain individual cor- 
rect answers, which may be closely or 
proportionately related as a_ series. 
These cases cause differences of opin- 
ions which develop costly arguments. 

(4) A slight mistake or mistakes dur- 
ing one or more steps of a multiple 
step formula cannot be ascertained 
until the final answer is obtained. Very 
often the final answer may logically 
seem correct. However, a double 
check is required to satisfy conflicting 
answers. This again, of course, is ex- 
pensive. 

(5) Mental fatigue is considerably less 
discernible than physical fatigue, there- 
fore, the loss through mental fatigue is 
costly, but not so obviously shown. 

My many years of experience with 
the subject of top-rake for form tools 
also included the trials and tribulations 
of calculation systems involving pro- 
portionate enlargements, mechanical 
levers and mechanisms. The systems 
mentioned are expensive in first cost 
and cumbersome to use. The drafting 
or layout system is objectionable be- 
cause of the inconveniences in addition 
to the human element of making a 
mistake in taking the readings. The use 
of formulae is objectionable because of 
the reasons previously stated and is 
usually the cause for the retarded use 
of top-rake. Knowing the benefits of 
top-rake and the fact that it was avoided 
because of engineering cost, I deter- 
mined to devise a system which would 
eliminate lengthy calculations and in- 
volve only common arithmetic and, in 
many cases, to obtain the corrections 
by visual inspection of the prepared 
tables. It is safe to say that the use 
of the tables shortens ordinary calcu- 
lation time by 75 per cent. 


“Correction Figures” 

The system consists of tabulated 
forms known as “Correction Figure 
Tables” which are to be applied to 
either circular form tools or flat form 
tools. The tables will transform a rad- 


(Continued on page 74) 
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a Crucible’s “Full-Range” HIGH CARBON HIGH CHROMIUM Grades! 
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AIRDI 225 
(Formerly Airdi) 


AIRDI 150 
(Formerly C. C. A. 


TOUGHNESS | aigoi 110 
(Formerly LaBelle 24) 


Exceptional resistance to wear characterizes ground more times before wearing out due to 

Crucible’s “Full-Range” HIGH CARBON deep hardening properties and removal of 

HIGH CHROMIUM Die Steels and variations less material at each regrind. HYCC must be 

in carbon and molybdenum content provide oil hardened . . . the AIRDI types are harden- 

graduations in toughness. All give high pro- able in either air or oil. 

duction between grinds. Too, they can be 
*HYCC . is a high production die steel for punches, dies, forming tools and for drawing copper and 


copper alloys. 
*AIRDI 225 . . . is also suitable for long production runs and its air hardening characteristics make it 


desirable for inserts in very large dies. 
eneral use. Its balanced properties of machinability, mini- 


*AIRDI 150 .. . is the outstanding steel for _g 
y slight sacrifice in wear resistance make it the most popular of 


mum size change and toughness with onl 
the four types. 
*AIRDI 110. . . is extrem 


highly alloyed die steels. 
Call any of Crucible’s 26 Branches or Ware- he will give you unbiased intelligent sugges- 
houses... there’s one near you... and ask tions. Or write for Crucible’s folder on HIGH 
them to send you a Crucible Steelman. Con- CARBON HIGH CHROMIUM(TS 201) Die 
sult with him on your die steel problems . . . Steels. Get the facts... today. 
*Reg. U.S. Pat. Ott. 
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SMALL LOT PRODUCTION 
(Continued from page 21) 





heavy turret attachments, (2) setting of 
the cutting tools to size by means of 
trial cuts and (3) setting and adjusting 
stops. 

It had been my intention, in bringing 
out some of the methods we are using 
to reduce set-up time, to touch upon the 
“fixed” or “permanent” set-up princi- 
ple, wherein the heavy turret attach- 
ments are so mounted, that frequent 
changes are unnecessary. In a current 
issue of a trade magazine this principle 
is very thoroughly covered with many 


other helpful ideas, and as most of you 
have probably read the article, I will 
not take up your time by further dis- 
cussion on it. 

Next we find considerable time re- 
quired in setting the cutting tools for 
size and for the setting and adjustment 
of stops. Where the work is of a repet- 
itive nature, considerable time can be 
saved by the use of set-up pieces which 
are machined in accordance with the 
operation to be performed. This method 
will greatly reduce the number of ad- 
justments and trial cuts which are usu- 
ally required. 

Tool Maintenance 

Cutting tool maintenance is apt to 

present us with one of our most per- 





LEADING MACHINE 
TOOL BUILDERS USE 
AMPCO METAL... 


EXTREME SERVICE PARTS 


ROVIDING a stubborn resistance to breakage, deforma- 
tion and wear, Ampco Metal does the job where other 
metals fail — in parts subject to heavy loading and requir- 
ing sustained accuracy — in difficult bearing, nut, gear, 
guide and insert services. 


More and more machine tool builders are changing to 
Ampco Metal to secure the qualities they have long sought 
for extreme service bronze parts. 


For the complete facts send for engineering data sheets 
and the’ Ampco_Metal bulletin. 


AMPCO METAL, INC., Dept. TE-6, Milwaukee, Wis. 


—— 
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plexing problems, especially if the op- 
erator grinds his own tools, because we 
must include not only the grinding of 
the tools in this subject, but also the 
training of the operator in the correct 
usage of the tools in cutting the various 
materials. As new cutting materials are 
introduced, and as the engineering re- 
quirements gradually lead to the tougher 
machining alloys, the operator must be- 
come accustomed to the different action 
of the tools and material under cut, the 
increased cutting speeds and feeds, and 
the different methods of grinding the 
tools. The importance of correct tool 
grinding cannot be too highly stressed, 
and it is recommended that cutting tools 
be machine ground, and honed in the 
toolroom; especially if carbide tools are 
used. It is, also, readily appreciated the 
advantages of providing an adequate 
supply of tools for replacement as re- 
quired. 
Minor Causes of Lost Time 

The minor causes of lost time, such 
as loading and unloading the work and 
checking sizes, sometimes require at- 
tention. Although deficiencies in this 
respect are more easily corrected, they 
should not be ignored. One of the chief 
factors in decreased production and 
high scrap loss is fatigue, or, a tired 
operator. Where large work is in- 
volved, an adequate material handling 
device should be available to relieve 
the operator of the manual effort re- 
quired in loading and unloading the 
parts, his working space should be kept 
cleared to allow him natural freedom of 
movements, his work should be placed 
so as to be accessible with the mini- 
mum amount of effort, snap gauges, 
plug gages, depth gages, templets, 
etc., should be provided where possible 
to eliminate the eye strain and mental 
calculations sometimes necessary with 
the other types of measuring instru- 
ments and all other working conditions 
should be of the best to insure the 
proper application of good tooling. 
Miscellaneous Factors Which Affect 

Production 

Let us now briefly touch upon an- 
other phase of this subject on which 
very little is ever said and which, in 
my opinion, is of equal importance to 
the design and manufacture of the ma- 
chines and tools. That is the direct ap- 
plication of them. No matter how care- 
fully designed and made they may be, 
their cost cannot be justified until they 
are put to work, as intended, by the de- 
velopment engineer. If the cutting 
speeds used are too high, cutting tools 
require too frequent grinding, thus pro- 
hibiting the operator to maintain his 
normal working speed; if too low, there 
is the resultant loss of production; if 
the tools are so positioned to cause in- 
terference prohibiting the use of mul- 
tiple cutting, if otherwise desirable, 
there is additional loss. We rarely find 
an operator who, if he is charged with 
scrap losses, or is working on an in- 
centive system of wage payment will 
do much experimenting to determine 

(Continued on page 70) 
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IS NO ACCIDENT/ 
EVERY HEALD RED HEAD 
is ENGINEERED for SERVICE 


eHEH 


Long life and dependable operation 
are not the exception but the rule 
in performance of Heald Red Head 
Wheelheads and Boring Heads. Re- 
markable records such as given at the 
right are by no means accidental, but 
the result of sound design and con- 
struction built into every Red Head. 


Exclusive features found in Heald 
Red Head design include among many 
positive and definite spring pre-load- 
ing which automatically compensates 
for expansion and contraction due to 
temperature changes and wear; use 
of angular contact bearings, super- 
precision in quality and built to Heald 
specifications. 


Such features, plus unstinted use of 
fine workmanship and materials, are 
reasons why Heald Red Heads pro- 
duce longer, satisfy longer. They help 
to get the most out of every precision 
grinding and boring job. 
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HEALD RED HEAD 


HOW'S THIS FOR SERVICE? 


The No. 11 Boring Head above recently completed 
6 years, 7months of uninterrupted service in a refri- 
gerator plant. Customer reports that 5 more Red Heads 
on same machine also duplicated same performance, 
and are still going strong. Boring Head—Style No. 11. 
Installed on—No. 46 Bore-Matic. Operation—Bore 
compressor cylinder. Holes finished—960,000. Years 
service at present date—6 years, 7 months. 


PRODUCTION DOESN'T FAZE RED HEADS 


This No. 185 Wheelhead boasts of grinding 1,820,000 
holes for a roller bearing manufacturer. Nice record, 
but then every Red Head is designed to do a real 
production job. 


Wheelhead—Style No. 185. Installed on—No. 81 
Chucker. Operation—Grind taper raceway, Holes fin- 
ished—1,820,000. Years service—4 years, 5 months 
and still O. K. 


*This head also turned over 17,470,000,000 trouble 
free revolutions without a bearing replacement. 


THE HEALD MACHINE CO. wonrcesrer, mass. v. s. 0 





Parker-Kalon’s unique Quality - Control 
Laboratory rules out “doubtful” screws 


that threaten 


Put Parker-Kalon Fastening Devices 
on your assembly line and you'll end 
troubles with the “Doubtful Few” 
... those few imperfect units in a box 
that won’t drive properly or make 
satisfactory fastenings. Such screws 
are ruled out by Parker-Kalon’s 
scientific “3rd degree” of tests and 
inspections. 

A $250,000 Quality-Control Lab- 
oratory that has no counterpart in 
the industry has made it possible to 


fastening jobs 


hold Parker-Kalon Hardened Self- 
tapping Screws, Socket Screws, and 
other fastening devices to higher 
standards than ever before could be 
attained. Precision equipment con- 
trols every step in production. 
“Doubtful” units can’t slip through! 

Specify PARKER-KALON on your 
next order... get fastening devices 
guaranteed by the most modern plant 
in the screw industry. Parker-Kalon 
Corp., 190-198 Varick St., New York. 


SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS 


Quality, PARKER-KALON 
Conitiolled Fastening Devices 
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BOSTON 





June 22, 1940—Stag Outing for members and guests. Plans 
are being made for golf, horseshoe pitching, soft ball, 
etc. 


BUFFALO 


June 20, 1940—Dinner at 6:30 P.M., at Wurlitzer Co., Tona- 
wanda, N.Y. Plant visitation with trip through punch 
press dept., machine shop, plating and buffing, wood 
mill and fabrication of plastics, also final operations 
prior to packing. 


CLEVELAND 


June 14, 1940—Dinner at 6:30 P.M., Technical session 8:00 
P.M., at Hotel Allerton—East 13th and Chester Ave., 
Cleveland. 


Speaker: Carl Rolle. Develop. & Research Div., International Nickel 


Co. 

Subject: “Fabrication of High Nickel Alloys.” 

Coffee Speaker: W. L. Listerman, Federal Bureau of Investigation, 
U.S. Dept. of Justice. 

Subject: “Behind the Scenes with the F.B.I.” 

Reservation: Wm. Reiff, Jr., 626 Penton Bldg., Cleveland, Ohio. 

June 22, 1940—Second Annual Golf Party at the Lake For- 
est Country Club. Members and their wives and guests 
are invited. Facilities for bridge, soft ball, boating and 
fishing will be provided for those who do not play golf. 

Dinner: A steak dinner will be served at 6:00 P.M. 

Reservations: Call J. R. Fitzsimmons, Die Supply Co., 1390 E. 30th 
St., Cleveland, Ohio, Ch. 6818. 


DETROIT 


June 13, 1940—Dinner 6:30 P.M., Ft. Shelby. Technical 
Session 8:00 P.M. 


Speakers: O. W. Habel, Factory Mgr., G. G. Kearful, Methods En- 
gineer, Saginaw Steering Gear Division of General Motors 
Corp. 

Subject: “Machine Design and Motion Economy,” accompanied by 
movies. 


ELMIRA 


June 14, 1940—Dinner 6:30 P.M., Langwell Hotel, Elmira. 
Speaker: C. C. Stevens. 


Subject: “Hydraulic Feeds.” 
This is to be a joint meeting with A.S.M.E. 


MILWAUKEE 


June 13, 1940—Dinner 6:30 P.M. at Hamman’s, 3865 N. 
Richard St., opposite Seaman Body Plant. Delta Mig. 
Co. will hold Open House and there will be a plant 
visitation. 


MOLINE 


(Tri-Cities) 
June 30, 1940—Dinner 6:30 P.M. at the Ski-Hi Ballroom, 
Le Claire Hotel, Moline, Ill. This is to be a father and 
son get-together. 


Speaker: E. G. Crane of McCaskey Register Co. 
Subject: “Cutting Tool Expense with Modern Control Methods.” 
Added Attraction: “Know Your Money.” a moving picture film 
furnished by the U.S. government. 
(Continued on page 56) 
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Allis-Chalmers ruse our 


DOUBTFUL SCREWS! 






No “doubtful” screws for this transformer case 


THEY SPECIFY 
QUALITY - CONTROLLED 


PARKER-KALON SOCKET SCREWS 


Careful buyers like Allis-Chalmers take no chances 
on “doubtful” socket screws in their equipment. They 
specify Parker-Kalon and escape the “doubtful few” 

. . those few imperfect screws in a box that might 
delay assembly work or fail in service. 

Parker-Kalon Socket Screws are produced under a 
rigid control routine made possible only by Parker- 
Kalon’s unique Quality-Control Laboratory. Sixteen 
exacting tests and inspections insure that every screw 
in a box is “better than good enough.” 

Specify Parker-Kalon next time . . . they cost no 
more. Look for the Quality-Control Guarantee that 
vouches for their extra quality. For free samples and 
local distributor’s name, write: Parker-Kalon Corp., 


190-198 Varick Street, New York. 


Quality - Controlled 


16-point test and inspection routine covers: 
Chemical Analysis; Tensile and Torsional - 
Strength; Ductility; Shock Resistance under 
Tension and Shear; Hardness; Head diameter, 
height and concentricity; Socket shape, size, 
depth and centricality; Class 3 Fit Threads; 


2 Ciean-starting Threads. 


PARKER-KALON 
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SEE FOR YOURSELF THAT BRISTOS MEAN 
EASIER, FASTER, TIGHTER SET-UPS EVERY TIME! 


This coupon is sitting on top of the page because it contains 
an important invitation that you will not want to pass up. 


EXTRA STRENGTH FOR EXTRA SAVINGS 


Put these husky Bristo Socket Screws through their paces, 
—on your machines or in your products. Note their ease 
of handling, holding power, ability to withstand the as- 
saults of the wrench where operations demand repeated 
removal and resetting. You will soon realize why so many 
manufacturers agree that a Bristo’s easicr, faster, tighter 
set-up saves assembly time, abolishes waste motion, helps 
lower production costs,— benefits you want to enjoy. 


QUICK BRISTO FACTS 
Lock-tight socket head, — won't split, 
shear, round out, jam or strip. Set 
tighter with less effort. No loosening 
under vibration. Take wrench without 
fumbling or skidding. 


MAIL COUPON TODAY 


Learn what these superior screws can 
do for you. The Bristol Co:.:pany, Mill 
Supply Division, Waterbury, Conn. 


BRISTO 


SOCKET SCREWS 


NEW YORK-NEW JERSEY 


June 29, 1940—Annual Summer Stag Picnic to be held at 
Doerr’s Grove, Livingston, N.J—10 A.M. to 8 P.M. Many 
contest and door prizes. Beer and food to be served all 
day. Tickets for members (includes everything, $2.00). 
Tickets for non-members (includes everything, $2.50). 


PITTSBURGH 
June 14, 1940—Dinner 6:30 P.M., Hotel Henry, Fifth Ave. 
Technical session 8 P.M. 


Speaker: R. S. Drummond, President National Broach and Machine 
Company. 

Subject: “‘Roto-Milling and Broaching Technique.” 

Reservation: E. D. Gangewere, Care of Westinghouse Electric and 
Manufacturing Co., Br. 1500. 


RACINE 
June 14, 1940—Fifth Annual Frolic at Meadowbrook Coun- 
try Club. 


Golf, sports, entertainment, dinner, and two or three speakers will 
make uv the general program of the day’s activities. 


ROCHESTER 
June 12, 1940—Dinner 6:45 P.M. at Todd Union, Univer 
sity of Rochester. Open Forum. 


Subject: “Your Tool Problems—Your Answers.” 
Reservations: C. G. Newton, Stone 2893. 


June 22, 1940—Picnic at Point Pleasant, beginnin 
Reservations: Call Jake Phillippsen. 


ROCKFORD 


June 15—Golf Stag for members and guests at Morgan 
Memorial Golf Course, Beloit, Wisconsin, from noon 
until 9:00 P.M. There will be prizes, eats and games. 


ST. LOUIS 
June 13, 1940—Melbourne Hotel, St. Louis. 


SYRACUSE 


June 11, 1940—Dinner 6:30 P.M., Syracuse Industrial Club. 
Technical session 8:00 P.M. 


Speaker: C. R. Pardee of Crucible Steel Co. 
Subject: “Operation of Electric Crucible Furnace for Tool Steel 
Manufacturing.” 


TOLEDO 


June 11, 1940—Dinner 6:30 P.M., Toledo Yacht Club. 


Speaker: C. R. Staub, Michigan Tool Co. 

Subject: “Ground Form Finishing Hobbs.” 

Speaker: Carl Ostrosky, Spicer Mig. Co. 

Subject: “Treatment of Tool Steels.” 

Reservations: R. H. Mogle, 3722 Leybourne Ave., Lawndale 8783. 


YOULL SAVE 


TIME 


AND TROUBLE... BY 
SPECIFYING NATIONAL 
TWIST DRILLS, HOBS, 
REAMERS . . . MILLING 
CUTTERS, Special TOOLS 


NATIONAL TWIST DRILL sw TOOL CO. 


Tap and Die Division, WINTER BROS. CO., Wrentham, Mass. 
Factory Branches: New York, Chicago, Philadelphia, Cleveland 
Distributors in Principal Cities 
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/NEW SOUTH BEND 10-INCH LATHE 


1-Inch Collet Capacity « e . 


1% -Inch Hole Through Spindle 
50 to 1400 R.P.M. Spindle Speeds 


Screw Threads 4 to 224 Per Inch 
Power Cross Feed 
Power Long. Feed 





} r¢ dm 4 _ . 
g a 1 we ry — Neen. “ l-inch Collet Capacity 10-inch Swing 
i > ‘ = “Eaney South Bend Underneath Belt Motor 
ary J . - —_—S ey Drive Quick Change Gear Tool Room 
é . — \ ‘ - . Precision Lathe. Mounted’ on all steel 

) welded bench. ¥2 H.P. instant revers- 


: a4 ing ball bearing motor and 12-speed 
lal r drive are enclosed in left side of bench. 

















Hand Lever Draw-in Collet Chuck 
For Rapid Production of small interchange- 
able parts. Permits mow ge | and feeding 
bar stock through collet without stopping 
lathe spindle. Maximum collet capacity 1". 





PATENT APPLIED FOR 











HIS new 10-inch swing l-inch collet capacity back-geared, screw cutting 


precision lathe has the time saving features of an engine lathe combined Hand Wheel Draw-in Collet Chuck 
For Precision work in the Tool Room, 


with the sensitivity and accuracy of a fine precision collet lathe. It is capable of Experimental Department, and Laboratory 
2 . ie Shop. Maximum collet capacity 1”. 
the most exacting tool and instrument work, and has the power and rigidity for 


taking heavy cuts on high speed production operations. ON DISPLAY IN ALL 
PRINCIPAL CITIES 


Manufacturing attachments available include hand lever draw-in collet Boston, Mass. — MacKenzi 
Bridgeport, Conn.—A 


chuck, semi-automatic hand lever bed turret, double tool rest, automatic carriage Baltimore, Ma. Care 
stop, four-way tool post, oil pan, oil pump and piping. Reusten, Wea" —Webentortt Nelms %& Co. 
cles 
M 
Tool Room attachments as illustrated include hand wheel draw-in collet 
chuck, telescopic taper attachment, micrometer carriage stop, thread dial indi- 


cator, and collet rack. Seattle, 5 eS inate tt. 
' Toronto—A kt. Williaias Mach. Co., Ltd. 


SOUTH BEND LATHE WORKS ff. 


LATHE BUILDERS SINCE 1906 479 E. Madison St., South Bend, Ind., U.S.A. [Pai = 
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in connection with telescopes and other 
work of a relatively high engineering 
character. Yet, throughout its entire 
sixty years of history, the company has 
never been headed by a graduate engi- 
neer and so far as I know, never by a 
member of an undergraduate honor 
society. In fact, three of the five presi- 
dents never completed their high- 
school education. Both of the original 
founders of our company were prod- 
ucts of the little red school house and 





they came to be highly regarded in the 
engineering world not through any 
high selectivity as scholars in academic 
rating, but because they qualified under 
the simple definition by Webster which 
I cited at the beginning of this discus- 
sion. 

They were successful managers and 
they were successful managers of men. 

Granted, of course, some other fun- 
damentals of intelligence, there is to 
my mind no simple qualification for 
engineering or Tool Engineering or any 
other form of active life so important as 
personality. There are in Europe today 
three men of outstanding personality 
who so far as I know, are without any 





Automatic Stub Lathe 


Gives More Work For Less Mone 
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Saves Operations, 


Floor Space and Handling 


Moving in from 3 directions, 11 tools rough- and 
finish-turn forged steel gear-blanks on the Sundstrand 
Automatic Stub Lathe shown above. 
one operator processed these parts on two machines. 
Now, one Model 10 Stub Lathe with overhead 
slide and straight in-feed on front carriage does 
the same turning, adds a semi-finish operation in 
the groove; saves investment, floor space, tool cost, 
. and the operator can 
use half of his time for running other machines. 
Sundstrand Automatic Stub Lathes provide similar 
advantages on an enormous variety of other turning. 
What they have saved for others may also be 


subsequent machining 


saved for you. Investigate. 


Sundstrand Machine Tool Co. 


2532 Eleventh Street, Rockford, Illinois 


Tool Grinders 


Formerly, 





- Drilling & Centering Machines 





Hydraulic Operating Equipment 


Special Machinery 
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academic background. Those three 
men have today involved the whole 
world in a tragic circumstance. 

I often speculate upon what might 
have happened if those three men at 
some point in their formative years 
could have been in the hands of teach- 
ers whose influence might have de- 
veloped a sound basis of philosophy. 
It might have directed the great influ- 
ence of those dictators in a constructive 
direction, quite aside from any I.Q. rat- 
ing. 

Cooperative System of School and 

Business 

Finally as we look at this prospective 
Tool Engineer, comes the element of 
practical training. Again, I pay tribute 
to the development in education in that 
I think we have made great strides in 
a generation in the direction of bal- 
anced training of men for industry but 
there is still unexplored a great possi- 
bility of cooperative endeavor between 
the school and the business. 

The industrial trade school and the 
technical high school have accom- 
plished much and in a few of our col- 
leges the so-called cooperative system 
of halftime practical shop life against 
halftime in the school room is decid- 
edly effective. We are currently in a 
phase of class consciousness which I 
am sure will diminish but which is for 
the moment, hampering the best de- 
velopment of this idea. Less and less 
significance will attach to the scholar 
per se as naturally qualified for the 
white collar job—for supervision. 

There is much to be desired in the 
dignifying of labor. From the point of 
management, I believe there is a grow- 
ing recognition that in all departments 
of production the highest type of lead- 
ership and ability must be recruited 
and I am almost willing to predict that 
in the next several years the oppor- 
tunities both in latitude and in earning 
power in the manufacturing end of in- 
dustry will equal those of any other 
branch of the business excepting pos- 
sibly top management. The growing 
complexity of human relationships in 
industry will do much to increase the 
opportunity for the man in overalls. 

I should like to speak here also of a 
program which my company is about 
to undertake in this connection. We 
believe that the creative genius of the 
Tool Engineer and the skillful planning 
of production will be effective only as 
those people involved in the carrying 
out of such ideas become effective. 

We have been increasingly con- 
cerned with the position of the machine 
operator and particularly the turret 
lathe operator. As a consequence we 
are undertaking a form of practical ed- 
ucation ourselves and extending it 
through our entire market field. 

There are appearing currently in the 
press excerpts from, what we regard, as 
the most comprehensive book on tur- 
ret lathe operator training which thus 
far has appeared. It is the culmination 
(Continued on page 75) 
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” EX- FILO MACHINES ARE THE L 


To the supreme standard of accuracy that 
automobile and aircraft engine manu- 
facturers have brought so effectively to 
modern industry, Ex-Cell-O Precision 
Boring Machines have contributed in a 
practical and outstanding way. 


Ilustrated here is one of many applica- 
tions. Indispensable requirements of 
microrinch finish are easily and surely 
met in the machining of half and full 
bearings for the master connecting rod of 
a nationally known airplane motor. 


Illustration A shows an Ex-Cell-O Pre- 
cision Boring Machine (Style No. 112C) 
used for turning the radius and chamfer- 
ing ends of bearing. In illustration B is 


EX-CELL-0 CORPORATION © 1204 


shown the same style machine used for 
the finish boring operation (either half or 
full bearing). The Ex-Cell-O fixture illus- 
trated is adjustable in clamping pressure 
necessary to produce the desired result in 
finishing bearings of this type—pressure 
anywhere up to 6000 Ibs. is available. 


These applications are typical of many 
others that are being successfully made. 
Numerous modifications are possible. 


Wherever precision is a requirement, 
along with production and economy, 
Ex-Cell-O Precision Boring Machines 
enter definitely into the picture. Send 
details of your boring, turning or facing 
problem to Ex-Cell-O today. 





OAKMAN BLVD. @ pe dincont MICH. 


23 CELL- ()} MACHINES 


ROCCO. AND TOOLS 














EX-CELL-O CORPORATION, 
1204 Oakman Bivd., Detroit, Mich. 


Please send me literature on Ex-Cell-O Pre- 
cision Boring Machines. 






Name 
Firm 
Address 








A.S.T.E. DOINGS 
(Continued from page 44) 








the American Society of Tool Engineers 
to the Tool Engineer, telling of the 
work done by the Society; what it 
costs; how it is financed, who runs the 
Society, when and why it was organ- 
ized. The qualifications for member- 
ship were discussed and the current 
financial statement was read. At the 
conclusion of Mr. Lamb's discussion 
the meeting was turned into an open 
forum. Mr. Lamb answered questions 
which were asked by many of those 
present. 

Officers of the Chapter were elected 





as follows: A. J. Duncan—Chairman: 
Tom Orchard—Vice Chairman; A. J. 
Schwister—Treasurer; Holbrook Hor- 
ton—Secretary. 

Binghamton Chapter No. 35 held its 
organization meeting on Thursday, May 
9, at the Binghamton Hotel. The meet- 
ing was opened by J. Don Reep who 
introduced the Committee who helped 
form the Chapter. He then introduced 
Mr. A. H. d’Arcambal and turned the 
meeting over to him. President d’Ar- 
cambal told about the principles and 
activities of the A.S.T.E. After a well 
accepted description of the policy of 
the Society, Mr. d’Arcambal introduced 
Ford R. Lamb, Executive Secretary, 
who described the operation and cost 
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At the Parsons Tool Co., New Britain, Conn., this die for a propeller plate of an air 
conditioning fan was made on the DoAll in oth of the time it ordinarily would take. 
The punch (not shown) was 2” thick tool steel, sawed, filed and fitted complete in 8 
hours. Steel slugs saved are shown on work table. 


A LIFESAVER FOR DIE MAKERS 


The DoAll is indispensable in modern die making plants where time seems always at a 
premium and labor costs run high. This rugged precision tool cuts out internal and 
external shapes from any metal up to 10” thick—replaces shaping, milling and lathe 
work with enormous savings. 

Used in large and small plants in 30 countries by manufacturers of all kinds of metal 
goods, machine parts, dies and tools, appliances, equipment, motor cars, airplanes, also 
by ship builders, railroads, arsenals, etc. 


Let a factory trained man bring a DoAll to your plant and show you what it 
does, what it saves on your own work. 


C] Send data on the DoAlil. TE-6 
] Send Free Handbook. 


FREE—New Handbook on Cont Machining 


—158 pages of valuable metal working helps. 


CONTINENTAL MACHINES, INC. 





1304 S. Washington Ave., 


Minneapolis, Minn. Address gueea rata tes 
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of A.S.T.E. He then introduced several 
officers and members from Buffalo, 
Rochester, Syracuse and Elmira Chap- 
ters. 

After a vote of approval of the Soci- 
ety, President d’Arcambal proceeded 
to organize the Chapter and held an 
election of officers, resulting as follows: 
W. T. Forde, Chairman; Warren Kish- 
baugh, Vice Chairman; Donald G. 
Goetchous, Secretary: Walter Hediger, 
Treasurer. 

The Detroit Student Chapter held its 
May 2 meeting at the Abington Dining 
Room and the Gorham Tool Company. 
Preceding the dinner ''Goodfellowship” 
was promoted by a request from the 
chairman asking that each man intro- 
duce and make himself known to three 
or more gentlemen near by. Immedi- 
ately following dinner the honored 
guests, Mr. George Demorest and Mr. 
Aage Ketelsen, were introduced. 

Mr. L. C. Gorham, President of the 
Gorham Tool Company, who acted 
both as host and speaker, gave a brief 
“after-dinner-talk"" summarizing the his- 
tory of H.S. steel developments in the 
past twenty-five years. 

The dinner meeting was adjourned 
at 7:45 P.M. to enable those present 
ample time for driving to the Gorham 
Tool Company, which had a “'special- 
crew-of-workers” on the job between 
8:00 and 10:00 P.M. for our plant visita- 
tion. Among the highlights of the tour 
was a special casting of "Gorham Cast 
High Speed Steel’ by the Centrifugal 
casting process. 

Unusually fine weather resulted in 
rather meager attendance at the May 
meeting of the Syracuse Chapter. A 
lively discussion was held after a very 
interesting lecture on ‘Surface Broach- 
ing’ by Mr. B. P. Schiltz of the Foote- 
Burt Company of Cleveland, Ohio. 
During the business meeting, Mr. Wil- 
liam Metzroth, Chairman of the Consti- 
tutior. and By-laws Committee, led a 
discussion on the proposed changes in 
the Constitution. The trend of the dis- 
cussion was heavily in favor of accep- 
tance. 

The A. V. Wiggins Company gra- 
ciously acted as host for a_ special 
meeting held May 10 in the Syracuse 
Industrial Club. Mr. Howard Seaman, 
of the Behr-Manning Company, spoke 
or. the topic ‘Sandpaper Grows up.” 
This lecture was accompanied by a 
techni-color film showing the process- 
ing of sandpaper and other coated abra- 
sives. One hundred and fifty-five 
attended this very excellent meeting 
and thoroughly enjoyed the lecture and 
the lunch which followed. 

New York-New Jersey Chapter held 
its meeting on May 14. In opening the 
meeting, Chairman Walley Gray an- 
nounced formation of the Greater New 
York Chapter No. 34 and read a letter 
from Andy Duncan, their Chairman, 
thanking our members for their assist- 
ance in helping them get started. Our 
own Tom Orchard who has been so 
active with us has been transferred to 

(Continued on page 62) 
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Helping chuck users 
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2 The jaws of a drill chuck must be extremely hard 
along the lands or bite which grips the drill shank. 
Any wear on these surfaces, only .020” wide and 1” long, re- 
duces gripping power and causes inaccurate drilling. In ordi- 
nary service, these jaws are subjected to a great deal of abuse. 


“Until we adopted SAE 4615 Nickel-molybdenum steel we 
experienced great difficulty developing required hardness on 
lands of the jaws while retaining adequate core strength to 
prevent bending or breaking. The Nickel alloy steel jaws can 
be heat treated to a minimum hardness of 62 Rockwell (C) 
on the carburized case with good strength in the core. Since 
adopting SAE 4615 we have reduced rejects due to warpage 
in heat treatment by 75%. 


@ To improve their drill chucks and 
and to lengthen the service life of 
much-abused chuck jaws, the Jacobs 
Mfg. Co., Hartford, adopted Nickel 
alloy steels. Jaw life was lengthened— 
yet production costs were reduced! 
Nickel alloy steels save 75% of rejects 
formerly caused by warpage during 
heat treating. Jacohs writes about sev- 
eral advantages of using Nickel steels. 





“We have just concluded testing this same Nickel alloy steel 

for the nut of the chuck and have decided to adopt it there 

also. This nut must withstand bending or breaking even 
when a portable drill is dropped. On our .500” chuck the 

senateneet, Der mese detailed deities. former steel nut would stand a direct blow of 

in approved A.S.T.E. data form, please 21 foot pounds. The nut made from SAE 4615 % ee 

write for your copy of “‘Nickel Steels, i Nickel-molybdenum alloy stands a 55 foot 


Nickel Cast Irons and Non-Ferrous Nickel : ” 
Alloys for Modern Production Equipment.” SORE Sener Seen Cage oe Cian, 


THE INTERNATIONAL NICKEL COMPANY. IN¢, eee 


Mention “Th, 
NEW YORK, N.Y. 


NICKEL STEELS are strong and tough yet 
ductile and readily machinable. Nickel 
alloy steels respond uniformly to heat 
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Chapter 34 and is their first Vice Chair- 
man. 

Walley Gray announced the appoint- 
ment of two new committee chairmen: 
Mr. P. W. Brown from Wright Aero. on 
“Constitution and By-laws’’ and Ed. 
Murphy from American Can Company 
on "Educational Display.” 

Mr. d’Arcambal, National President, 
was the principal speaker and before 
he started his talk, he explained the 
proposed revisions in our Constitution 
and pointed out the proper method of 
voting on them. 


Mr. d'Arcambal’s talk on ‘Recent Im- 
provements in Tools and Gages” was 
one of the most interesting of the year. 
He pointed out that the new alloys that 
have been introduced and must be ma- 
chined make it necessary for 65% of 
the tools handled by tool vendors to be 
of a special nature for each job. Among 
these new alloys, he particularly men- 
tioned Magnesium and the fire hazard 
in machining it and advised that a 
liquid fire extinguisher should never be 
used in such cases but instead it should 
be smothered with powdered asbestos. 
He explained that the machining of 
these new alloys made it necessary for 
high speed steels to be used much 
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DAVIS BORING TOOLS 


Let us prove to you these three points and 
their resulting economies. 


Send us prints of 


your work for a specific, money-saving recom- 


mendation. 


No obligation. 


Write us today. 


DAVIS BORING TOOL DIVISION 


Larkin Packer Co., Inc., St. Louis, U. S. A. 
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Features which’ insure power, rigidity, flexibility: 
and ease of operation of these P&J Power Flex 
Models are fully described in Bulletin Ill, a 
copy of which will be sent promptly on request. 


In all three Model 5D P&J two-spindle Power- 
Flex units, spindles are of high carbon steel 
forgings and are mounted on over size anti- 
friction bearings for maximum life and pre- 
cision. Headstock and turret provide two 
tool stations on each face, making simultane- 
ous operation on two pieces possible. It is 
also possible to perform one operation on 
one spindle and supplemeniary work on an- 
other piece on the second spindle at the 
same time. These machines are particularly 
designed to meet specific production condi- 
tions where frequent changeovers are not 
required. When so applied they offer the 
maximum return on the investment—through 
low production costs, power savings, con- 


servation of space and lower initlal cost. ® Potter & Johnston Power-Flex two spindle models are the logical 


development of the highly successful single spindle 5-D Automatic 


. Chucking machine and were created to meet the demand for a machine 
For production demands 


having an output in excess of that possible from a single spindle unit. 


— s 
b e y on d sin gl es p in d i e All features of design and construction which insure low cost 


capacity duplication of parts at a high production rate in all P&J Automatic 
. a a = 2 a 
Chucking and Turning Machines are offered in the two-spindle models. 


These units can therefore be depended on for an output bettering 


that of previous practice on any work within their range. 





POTTER & JOHNSTON MACHINE C0. Automatic Machine Jools, PAWTUCKET, R.1., U.S.A. 


; 
FACTORY REPRESENTATIVES: W om lt. Martin 
States and Eastern New York and New Jersey; A. W. Stone, 986 K Ww € k 
N.J Western Mew York and: New Jersey, Eastern Pe y : M ic e . MA T F ‘5: West T sf A oe M 

3 G. Tell DuBois, 8-154 General Motors B jing, Det 
Toledo, Ohio; Lovis k Voelk 386 Ww i 
the exceptianeet Neledo, cad (Western Penn 
Milwaukee, Wisconsin nois, M 


Machinery Company, 1741 First St.. South, Seattle, Was? ‘ Hene 








A.S.T.E. DOINGS 
(Continued from page 62) 





ner and about seventy-five attended 
the meeting. One of the highlights of 
the meeting was the introduction of 
Past President Jim Weaver who gave 
us a short talk. It is always a treat to 
have Jim around. 

Mr. Frank Hoaglund, Master Me- 
chanic of Pratt & Whitney Division of 
Niles-Bement-Pond was scheduled to 
give a talk on "Machine Tools and 
their Care.’ Unfortunately Mr. Hoag- 
lund had to cancel his engagement be- 
cause of illness. We are quite sure that 
we missed an interesting discourse. 
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Quid Grinding ‘omf 


NEW — DIFFERENT — BETTER 


Recommended by nearly all grinding machine and 
Phone or write today for 
Free Working Sample and 24 page “CODOL” booklet. 


D. A. STUART OIL CO. Ltd. 


CHICAGO, U. S.A. <= - - EST. 1865 
= Warehouses in Principal 


Industrial Centers 


Chapter Chairman Frank Curtis was 
fortunate in being able to obtain a wor- 
thy substitute in Mr. Clarence Stevens, 
Production Engr. of New Departure 
who gave a very interesting talk on 
“Hydraulics and its application to ma- 
chine tools.” Mr. Stevens traced the 
development of the application of Hy- 
draulics from its inception up to the 
present time. A question period fol- 
lowed the lecture. 

Los Angeles Chapter held its meet- 
ing on April 25. There was an extra 
good turnout, approximately 130 of the 
members and _ twenty-five of their 
friends were present at the meeting. 

Everyone was very much impressed 
with the methods of aeroplane construc- 
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Please address request for free sample and booklet to our 


general offices at 2727 SOUTH TROY STREET, CHICAGO 
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tion they are applying in the Vultee Air- 
craft plant; also every member and 
friend was shown the height of courtesy 
by Mr. Jones who is Vice Chairman of 
Los Angeles Chapter. Other conduc- 
tors, appointed by Mr. Jones, were 
members of the Vultee Personnel who 
were extremely courteous. 

The body was divided into 
twelve each which made it po 
everyone to be close enough 
guide to understand all explanations. 
Construction and procedure were very 
clearly outlined which proved to be 
very interesting and educational to all. 

South Bend Chapter held its meeting 
on May 9. The speaker of the evening 
was Mr. Malcolm F. Judkins, of Firth 
Sterling Steel Company, McKeesport, 
Pa., who gave a very interesting, tech 
nical discussion on ‘'Firthite Sintered 
Carbide and Tipped tools.” 

The technical session opened after « 
dinner served to 110 persons. Mr. 
kins supplemented his lecture with m 
tion pictures and slides. A business 
meeting followed the discussion and 
plans were discussed for an outing t 
be held about the middle of June. 

Mr. W. A. Weatherhead, representa 
tive of the Brown & Sharpe Mfg. Com 
pany, Providence, R.I., exhibited newest 
developments in tool room equipment. 
Mr. E. B. Barber, Chairman of the South 
Bend Chapter, presided. 

Cleveland Chapter held regular 
meeting, May 10, at the Allerton Hotel. 
There were 84 at dinner and 109 at the 
technical session. Dinner music was 
furnished by Jim Drummond through 
his miniature broadcasting station A.S. 
T.E. He was assisted by Ed Mack of 
Strong, Carlisle & Hammond Company 
who furnished the radio. 

Mr. Ed Howard, a new member from 
the National Carbon Company, put on a 

















clown act demonstrating what the chair 
man of tomorrow would have to know 
to carry on his duties. This act was put 
on after somebody had 


Chairman Clete Briner. Ed's act pro 


vided about fifteen minutes of good 
humor. 

Weatherman Ralph C. Mize of the Ic 
cal U.S. Weather Bureau took over and 


gave a very enlightening explanation of 
"Why it rains when he for 
today and tomorrow.” Also of interé 
were his remarks concerning the vari 
ous instruments required check 
weather conditions. 






Metallur- 
Steel Company, 
was unable to be present due to illness. 
However, his place was ably filled by 
Mr. F. O. Reese and Mr. C. B. Pharo. 
They did an excellent job of hand 
the film and answering tl 





during the discussion period. The pic 
ture, “Republic Endur was very in 
structive and interesting and depicted 
the fabrication of stainless steel from 
the ingot to the finished sheet. Th 
handling of the 1000 p 1 ingots 
down roller conveyors to the rolling 


(Continued on page 
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7 Way 


TO MORE PROFITS THROUGH 


YOUR DRILLING DEPARTMENT 
@ Use Correctly Ground Drills 


They last longer, drill faster and produce accurate holes. Sellers 
Drill Grinders automatically produce the Reeutically correct 
drill point. 


@ Lower Drill Inventory 
You can keep fewer drills in stock when you use a Sellers Drill 
Grinder, because a Sellers ground drill will last as much as 20 times 
longer than hand-ground drills. | 


© __s Eliminate Expensive Reaming 


Correetly ground drill points produce accurate holes that need no 
expensive reaming to bring them to the required size. 


@ Save Machinists’ Time 


So simple is the operation of a Sellers Drill 
Grinder that your tool room attendant can 
grind drills accurately for the whole depart- 
ment and save your machinists’ time. 


© Reduce Drill Adjustment [ 


A Sellers Drill Grinder will grind drills to an 
equal length and therefore eliminate the neces- 
sity of additional spindle adjustment in drill- 
ing machines. — 


@ Step Up Production 


Saving machinists’ time, increasing drilling 
speeds, and reducing the number of “stops” 
. for drill changes will step "P production—in- 
' crease profits. 


@ = Reclaim Broken Drills 


_ There’s still a lot of use in your old and broken 
drills. Regrind them on a Sellers Drill Grinder 
| and put them to use. 








Sellers Drill Grinders have a reputation for precision 
and long life that rests solidly on 92 years of experi- 
ence in building fine machine tools—a reputation that 
you trust. Write for help on your drill grinding 
problems. 


4 WILLIAM SELLERS & CO., Incorporated _— 
1626 Hamilton St. PHILADELPHIA, PA. 
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work or attend High School during the 
day which means that they cannot tie 
up too much definite evening time dur- 
ing the week for actual attendance at 
classes. For this reason, attendance 
has been maintained at a high degree 
by having students attend classes only 
one night per week rather than the 
usual three or four, the student accom- 
plishing as much as by the usual 
method or system of attendance, be- 
cause he is given enough home work 
to make up for the variation in class 
attendance for the week. This home 
work can be done at the student's con- 
venience, which means that nothing is 















with... 


@ cuuck mountincs finished to Master 
Gauge standards of Paecision. 


@ cLecTRO-Limit Gauce control of size 
and taper. (Department tor tinal inspec- 





@ improve accuracy in work centering. 


@ nO extaa cost for these ExTaa precis- 
ion safeguards. 


Watch for our NEXT advertisement which will present another 
important Cushman development ia modern Precision Chucking 


ASK YOUR LOCAL 
DISTRIBUTOR... 
HE KNOWS 


lost by this change. Another success- 
ful point is this: Tool Designing cannot 
be taught in the same manner as the 
usual class work. It requires almost in- 
dividual instruction and a great deal of 
time with each student. My experience 
has proven that large classes are con- 
sidered necessary in conventional 
schools for the reason that the per 
capita cost of educating a student is set 
by the State, Municipality or the insti- 
tution itself, as the case might be. This 
does not, and never will work out satis- 
factorily for the student studying this 
type of work. For this reason, all of my 
classes are limited to twelve students 
or less per class. Classes are of two 
and one half hour duration so that this 
arrangement insures what may be 


termed semi-private instruction. 
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EC}: 
Since 1862 


Photographs show how finish 
grinding operations are per 
formed on the very latest avail- 
able types of precision grinding 
equipment 


iis Cushman manufacturing procedures include the above carefully controlled steps on all chucks designed for 
DIRECT MOUNTING on American Standard and Cam Lock Spindles. Accuracy of Taper Diameter within .0002" and 
accuracy of Taper Angle within .00004" permit a new standard of accuracy in chuck alignment and assure uniformly 


precise work centering 


THE CUSHMAN CHUCK COMPANY, HARTFORD, CONN 


Representatives in MEW YORK - CHICAGO - 


PHILADELPHIA . 
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Another deviation from the usual 
school procedure is this: when a stu- 
dent starts school he may have had 
some preliminary or elementary train- 
ing along this line. We try see that 
he wastes no time in doing work that 
he already knows. Further, no two 
students progress wilh the same rapid- 
ity so each student works indepen- 
dently. While a definite curriculum goes 
to comprise the course of insiruction, a 
student may complete his course as rap- 
idly as he is able to qualify himself for a 
position as a first class beginner or bet- 
ter in a tool designing department 








While there are two semesters of 
twenty weeks each during each school 
year, these periods have n ng to do 


with a student's progress, as no definite 
amount of work is specified for com 
pletion during any one semester, as he 
simply continues where he left off at 
the end of the last semé¢ 
new semester starts. 

All work is practical and a student is 
required to create from the beginning. 
There is never any copying. If he has 
had no elementary drawing I 
him how to use his instruments 
the usual geometric problem process 
commonly known as mec] 
ing, but by making practical shop de 
tail drawings right from the start. These 
are, of course, simple to begin with, but 
he is learning something productive at 
the same time and by this method it is 
only a matter of a few weeks before a 
student can detail a simple assembly. 
That already gives him a definite, prac 
tical toe hold in this profession becaus 
a great many organizations use detailers 
in their tool designing departments. 
While a real beginner is learning this 
detailing, he is also attending classes 
in blueprint reading and the blueprints 
given him for study are prints of jig 
and fixture parts such as nventional 
clamps, locating blocks, V_ Blocks, 
bushings, etc., so we are building uy 
his familiarity with thes 
he will encounter and und 
on in tool designing. 

As a student progresses, he starts 
the design of simple jigs and fixtures 
and he is by now taking classes in a 
related subject in which he receives 
enough mathematics involving the fig 
uring of triangles so that by the time he 
is ready to detail and dimension his 
first drill jig, he will know how to figure 
the angles for properly dimensioning 
the location of the drill bushings. This 
related subject is composed of practical 
shop mathematics and also what we 
call industrial problems. The industrial 
problem part of this instruction takes 
the student through a dictionary t 
terms and a general discussion about 
elementary things in the shop with 
which he should be familiar. As stu 
dents become more proficient they 
into advanced tool designing, thos« ‘ 
proficient, detailing the layouts and 
assemblies of the more advanced stu 
dents. In ac 
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| / ROTOSHAVING 
MACHINE 





REPLACES Rear axle. drive pinions formerly 
THREE G 


were ground on four diameters and 

Ri NDERS two faces, removing approximately 

-015” of stock and employing three 
grinders on the operation. 

One Red Ring RotoShaving Ma- 


chine replaced the three grinding 





machines and is turning out a pro- 
duction of 137 pieces per hour. Tol- 
erances on bearing diameters are 
being held to .0005” and on spline 
diameter to .001”. Two thousand 
pieces are produced with each 
sharpening of the cutting tools. 

The texture of the finished surface 
is similar to that of a ground surface. 
Any cylindrical, flanged or conical 
surface may be RotoShaved. The 
Red Ring Machine has a fully auto- 
matic cycle with push button con- 
trols to assure consistent uniformity 
of product. Consequently any shop 
man can handle the operation— it 
requires little skill. 





Write for detailed description of 
the Red Ring RotoShaving Machine. 


[ATIONAL BROACH AND MACHINE CO. | 


LN 6 DETROIT, MICHIGAN is 
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UNIVERSITY VIEWPOINT 
(Continued from page 25) 





brass tacks, when you get the boy 
sitting along side of you in your office 
and you can pry into his mind to see 
whether he is the kind of a chap that 
ought to go into your field. 

I interpolate this here simply because 
Mr. Stilwell spoke of it in his. And 
if that committee should approach any 
of you gentlemen that are here in the 
metropolitan region I hope you will 
give it your cooperation because that is 
the most fundamental thing that can 
be done in vocational guidance. 

I have many friends in Teachers Col- 
lege of our University who are teach- 
ing vocational guidance, but they will- 
ingly admit that they cannot possibly 
know everything about all of the fields. 
They can give a general over-view. 
I can't possibly know everything about 
all the fields of engineering, I can only 
give an over-view. But if we could 
bring the student in intimate contact 
with you, the student who thinks he 
wants to be a Tool Engineer, for in- 
stance, then you can talk to him right 
from the heart, your own heart, and 
your own experience, and tell him 
whether or not he has the capabilities 
and aptitudes which should justify him 
going forward with an engineering edu- 
cation with the idea in mind of eventu- 
ally becoming a Tool Engineer. That 
helps in these selective processes. Se- 
lective processes occur all during his 
engineering school program. These 
graduates are being extensively hired 


in industry where they make great con- 
tributions to progress. But in the spe- 
cial field of process machinery includ- 
ing machine tools and parts there have 
been but few highly trained technical 
mechanical engineering graduates. 

As previously stated, Tool Engineer- 
ing is a very important factor in pro- 
duction work and it obviously warrants 
the best technical training and educa- 
tion for all who perform and supervise 
its functions. 

If the employers in the tool fieid 
realize their opportunities to secure me- 
chanical engineering graduates, giving 
them the proper post-college training 
programs in the shops as is done in 
so many other fields, it can be reason- 
ably predicted that there will follow 
the same basic and outstanding im- 
provements as have occurred in other 
industrial lines. 





HIGH SCHOOL VIEWPOINT 
(Continued from page 30) 





students in vocational education. No 
cooperative plan can become most ef- 
fective without the unselfish coopera- 
tion of both industry and organized 
labor. I do wish to emphasize that, be- 
cause that is one of the difficult prob- 
lems we have in vocational education, 
the problem of cooperation. 

It would be physically impossible for 
us in the vocational high school to se- 
cure enough funds to provide the ma- 
chinery and equipment to set up a 
laboratory that would even compare 
with your own shop, the conditions 


under which these young men will 
work when they go out of school. In 
dustry must be unselfish in that they 
should be willing to take these young 
men and young women, if it is girls’ 
vocations, and give them an opportu- 
nity for some educational experience in 
your plants. Under no circumstances 
should they be used as producers in 
your plant. That is not the purpose of 
it. Because right there is where we run 
them with ordinary organized labor, and 
one of the difficulties we are having 
with organized labor in placing these 
youngsters cooperatively is that labor 
is afraid that these youngsters who are 
put in in the cooperative scheme be- 
come producers and take jobs that 
otherwise might be filled by men with 
families. 

We have a job to do for the countless 
thousands of youth who are rapidly be- 
coming a social problem and a prob- 
lem on the labor: market. We are 
beginning to know how it can best be 
done. With education, industry, and 
labor working together we are certain 
to succeed. Without this cooperation, 
failure is inevitable. 

In conclusion, I have attempted to 
give you an overview of education and 
its many problems; suggestions as to 
what fundamental changes must be 
made in education that we may do the 
job better in the future than we have in 
the past: suggestions to you men as 
leaders in the tool industry how you 
may be helpful to us in giving a better 
“break’’ to the mechanically inclined 

(Continued on page 74) 





Meet Your Competition “ARMED!” 


INSTALL THE OK SYSTEM FOR 


LONG RANGE 
HARD-HITTING ECONOMY 


If a check-up of your metal cutting equipment reveals a pre- 
ponderance of the solid type, by all means investigate the sav- 
ings of the O K Inserted-Blade Metal Cutting Tool System, 
several of which are illustrated here. These tools promote econ- 
omy and speed because only the blades, or bits, are made of the 
more expensive cutting steel and because of the wide variety of designs which 
can be kept on hand ground for immediate use. 

There is an O K Tool for every modern metal cutting job, and you can com- 
pletely outfit your entire plant, or you can equip a department or even a single 
machine at a time and still reap proportionate benefits. A good beginning is to 


point tools for lathes, shapers, planers, etc. 


Send for the O K Catalog 


It illustrates and describes the O K line of milling cutters, end mills, face mills, 
boring heads, reamers, counter bores, multiple operation set-ups; also single- 


THE O K TOOL COMPANY, SHELTON, CONN., U.S.A. 


GFTOOL SYSTEM 
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..» Says WARNER & SWASEY 


The photograph of the No. 1382 Delta 17” Drill Press here 
shown was sent to us by the Warner & Swasey Company with 
the following notation: “This machine, equipped with a 
special table, is used exclusively for polishing counter-sunk 
holes in Warner & Swasey hardened ways. These holes were 
formerly hand-lapped. Savings: 100% over old method.” This 
is but one of many Delta Drill Presses used for numerous 
small drilling operations in the Warner & Swasey plant. 


Warner & Swasey make good turret lathes (we know be- 
cause we use them), and are quick to adopt any methods that 
insure better quality and lower costs. Thousands of other man- 
ufacturers are also using Delta 14” and 17” Drill Presses for 
straight production work, for toolrooms and general machine 
shops, and for supplementing multiple spindle machines. Low 
first cost, lower operating costs, unusual flexibility—and 
splendid performance, make these drill presses a necessity in 
every progressive shop. 





Ideal for Special Set-Ups, Too 


In addition to their use as standard drill presses, the heads, 
columns and flanges, of these machines may be purchased as 
separate units so that special set-ups can be made. Their low 
cost makes them more economical than anything that can be 
made up in the tool room or machine shop. The heads can be 
used in any position, vertical, horizontal or angular, because 
their self-sealed ball-bearing construction eliminates all lubri- 
cation problems. Photographs sent in to us, showing special 
set-ups with Delta drill press parts, reveal how a little in- 
genuity can lick a tough job at a worth while saving in tool 
costs. 


SEND FOR BULLETIN 


Fill out and mail coupon’ for Special Drill Press Bulletin 
giving full details, description and prices of the complete line 
of Delta Drill Presses. 


No. 1555—4 
spindle 17" Slo- 
Speed model has a 
28%," x 8214" 
table, surface 
234%," x 177", is 
48" high. Maxi- 
mum distance 
chuck to _ table 
26". Drilling ca- 
pacity 34" in 
cast-iron. Table 
has 114%" oil 
trough. Single 


spindle, 14" ‘and MANUFACTURING COMPANY 
bench type drill INDUSTRIAL DIVISION 


— EGG ast Vienna Avenue, MILWAUKEE, WIS. 





Delta Manufacturing Company, 
667 E. Vienna Ave., Milwaukee, Wis. 

Gentlemen: Please send me your latest Drill Press Bulletin 
which contains specifications and prices of your complete line 
of Drill Presses. 
een 1 hub 0W orn Ciba e's bree Sk Eee Sen em awans 


Address .... «be hale bnhk We © garb Sk ale aceite web METS 
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TOOLING MULTIPLE AUTOMATICS 
(Continued from page 20) 





and operated top, intermediate and 
lower slides. The placing of slides on 
the overhead arm of the machine has 
advantages for certain operations; and 
means provided for compound slides in 
various positions. 

Another feature of the bar type of 
Acme-Gridley machine is the independ- 
ent power index stock reel, which re- 
lieves the spindle carrier of all stock 
reel driving stresses. 

These machines can be provided 
with hydraulic, electric, air or the con- 
ventional spool and finger chucking 
mechanism, as well as automatic chip 
conveyors. To complete parts requir- 
ing operations on each end of a piece 
arrangements are made for double in- 
dexing, as is the case with many ma- 
chines of the multiple spindle type. 

The New Britain Automatic 

The New Britain automatic is made 
in the chucking machine of the too! 
rotating types with three and four spin- 
dles, carrying 6” and 7” chucks, and 
in the work rotating types in 4, 6 and 8 
spindles, carrying spindles from 634” 
to 10” in diameter. Bar machines ars 
made in seven sizes—from%’” to 25” 
and in the 4 and 6 spindle types. 

Features of design characteristic of 
these machines are the open end con- 


struction whereby the tool slide is not 
housed and the tools and accessories 
are carried on the outer end of the ma- 
chine base proper. Another feature is 
the automatic lifting out of the spindle 
carrier from its bearings during index, 
relieving the bearings of wear inciden- 
tal to the rotation of this large unit. 
These machines also feature forming 
arms which are independently actuated 
through separate feed cams. The 
chuck operating mechanism used in 
these machines can be any of the con- 
ventional types, but hydraulic chuck 
operating mechanisms have been 
highly developed by this company. The 
chucks, with this system, can be opened 
in any position at the will of the opera- 
tor. Provision is made so that chuck- 
ing pressures can be, if desired, auto- 
matically reduced in three variable 
steps in the last three positions. This 
is a valuable feature in preventing dis- 
tortion when the chucking pressures 
are too great for holding without dis- 
tortion during finishing cuts. 





Machine tools in the Detroit area 
may be commandeered by the United 
States Government for the mass pro- 
duction of war materials it has been 
reported. Tool Engineers in the nation’s 
industrial capital may then turn their 
efforts to other production problems 
than the manufacture of 1941 auto 
models. 











SMALL LOT PRODUCTION 


(Continued from page 52) 





these things. This is true on practically 
all types of Screw Machines. With your 
permission I wish to outline the plan 
which we are using in our shop to 
meet this condition. No doubt like 
plans are being used in a number of 
places today. 


After extensive timestudy research 
we Have been able to compile stand- 
ard time data charts, covering the 
handling, machine manipulation, ma- 
chining speeds and feeds for the vari- 
ous materials with which we deal and 
practically all of the miscellaneous 
hand operations that are performed. 
These charts are used for setting the 
production rates, piece rates, and for 
estimating. At the time these rates are 
established on a job going to the shop, 
an instruction sheet is drawn up show- 
ing the method of chucking, the posi- 
tions. of the tools in the machine, the 
sequence of operations, the speeds and 
feeds to be used and other information 
that may be required. This method is 
proving quite satisfactory and well 
worth the time spent in preparation. 

Order complete A.S.T.E. Convention 
transactions from A.S.T.E. National Head- 
quarters, Detroit. Members, $1.00; non- 
members, $2.00. 





Tapping Problems Solved | 


This new flexible, precision high-speed 
Procunier Tapping Machine offers you 
many advantages and economies. Tap 
feeding and reversing mechanism are 
pre-set and adjustable to meet exact 
requirements of the tapping job—in- 
dependent of operator. This unique 
feature guarantees high speed accurate 
tapping and practically eliminates tap 


breakage. In addition 
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ONLY PROCUNIER 
HAS ALL THESE 
FEATURES 


1. Automatic forced lubrication supplies correct 
flow of lubricant at precisely correct instant; 2. 
Easily operated counter balanced foot-pedal con- 
trol gives operator complete use of both hands for 
handling work; 3. Four speeds—390, 745, 1280 
and 2000 R.P.M.—to cover a wide range of work; 
4. Capacity range from No. 2 taps to 2" brass 
through interchanging heads . . . PLUS many other 
advantages. Tapping operations are performed so 
quickly on this unit that most time is spent loading 
and unloading parts. In this connection, quick- 
acting tapping fixtures are a vital factor—and here 
Procunier Engineers with over 30 years of tapping 
experience can help you solve your tapping prob- 
lems. Send coupon below for Special Bulletin 38 
and full details. 


SAFETY CHUCK CO. 


12-18 S. CLINTON ST. CHICAGO, ILL. 


















i 
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! Procunier Safety Chuck Company ; 

+ 12-18 S. Clinton St., Chicago, Illinois ' 

: Send me Bulletins on: [ | Universal Tap- | 
t ping Machines [ ] High Speed Tapping ' 
' Heads [ | Tru-Grip Tap Holders 4 
' 
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For maximum production effi- 
ciency the Scully-Jones Coun- 
terbore Style “B” is truly a 
favorite. 

The simplicity of the stub 
taper driving method assures 
a positive drive with perfect 
concentricity and rigidity of 
the cutter. Where extreme ac- 
curacy must be maintained it 
has often been demonstrated 
that a tapered shank is essen- 
tial for a perfect alignment. 






HARDENED 
AND GROUND 
DRIVER 























For description and list prices 
write for Catalog 400. 
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a SCULLY- JONES & COMPANY 
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DRIVER CHUCKS DRIVER 


LISTED ON PAGES 210 TO 219 C o | C AG 0 e 
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SCREW MACHINE TOOLING - AIRCRAFT ENGINES 


(Continued from page 15) 


operation it performs for comparison 
with the sequence of operations. We 
will not go into the other titles shown 
because they involve details of cam lay- 
out which are not germane to the sub- 
ject of true deep hole drilling with re- 
volving drills in alloy steels using a 
variable speed motor. You will notice 
however that the entire hole is re- 
drilled to get the desired smoothness. 
It is not necessary to revolve this tool. 


Figure 4 


This illustrates features of a magazine 
of novel construction designed to hold 
120 pieces for each complete load, for 
use on a well known type of single 
spindle automatic screw machine. Or- 
dinary magazines are not adaptable to 
one minute operations on account of 
the frequency of loading when opera- 
tors are running several machines and 
setting up another on precision work 
on unusual materials. 

At the left we see a half section of a 
rotary device containing twelve tubes. 
It is anchored to that section of the ma- 
chine tool to which screw slotting and 
other front cross slide devices are at- 
tached. The forward movement of the 
carrier arm from position number one 
to position number two is actuated by a 
“double movement” or accelerated slide 
beneath it and carries a piece from the 





magazine to the collet where it is 
loaded by the conventional spring 
plunger and chucked. The piece drops 
vertically into the nest in position num- 
ber one and turns to a horizontal posi- 
tion through engagement of the groove 
in the carrier with the stationary key as 
it moves forward. 

The carrier slide shown at the upper 
right is also attached to the ‘double 
movement” slide. As the machine cross 
slide moves forward the carrier slide 
starts the movement of the index slide. 
The engagement of the cam on the in- 
dexing arm with the front side of the 
cam on the locking plunger removes 
the latter from the slot and the rotary 
movement of the magazine starts. After 
it progresses a short distance the 
plunger drops to the outside diameter 
of the indexing plate and slips into the 
slot at the end of the stroke. When the 
return movement starts, the indexing 
arm now engages the rear side of the 
plunger cam and is removed from the 
slot. Rapid action in leaving and enter- 
ing the slot is accomplished through 
the use of the two balls and spring 
shown in the center of the arm. 

Pieces which are either over or under- 
size on the overall length stop the for- 
ward movement of the carrier arm. The 
front feed shaft of the machine then 
quickly drops out of engagement and 


ECLIPSE 


END CUTTING TOOLS 





MIKROLOK 





PRECISION BORING BARS 
FOR FASTER PRODUCTION 


ee oe. 


ECLIPSEPLOUNTERBORE COMPANY 


DETRO!I 


T . 








the operator seeing no movement of 
the magazine is aware of trouble. Slots 
in each tube allow him to see from a 
distance the extent to which the maga- 
zine is loaded. It seems doubtful that 
this type of magazine can be used on 
older styles of single spindle machines 
of the make we use or multiple spin- 


dle machines which do not have a 
quick acting safety device, unless a 
100% inspection of parts for overall 
length is first made. 
Figure 5 
To the left is a swing tool and in 
front of it the part with the shallow 


counterbore. The skim cut method was 
used’ by this tool to produce a finish 
impossible to obtain by an end cutting 
drill or reamer on this particular alloy 
steel with the sharp corner shown in 
the section of the neighboring piece. 

To the right are two tools, one a 
standard type of oil drill and the other 
a fluted oil reamer with a tapped hole 
in its shank for coupling to a high 
pressure oil line. While oil is quite 
essential to the cutting edges of the 
tool, its main duty is to flush out chips 
so they will not be pressed into the 
bottom by the reamer and later, in the 
motor, be released by vibration to plug 
an oil supply. Note in the shank of the 
oil drill a groove to permit the use of 
a pin to fasten it to its bushing so it 
will not pu!l out if chips clog its highly 
polished flutes. An ordinary twist drill 
ground to a flat bottom was used be- 
ontinued on page /0 
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ERE is a new way to control costs—a new way to 
keep production on schedule. 


Every time a tool dulls or falls short of its job in any 


way—a press must be shut down until the tool has been Put your finger on the 


reground or replaced. When this occurs in your plant, 


it may mean an hour —a half day — or several days, “SHUTDOWN 


depending upon the nature of the tool trouble. Mean- 

while, you have an expensive piece of equipment stand- PROBLEM” 
ing idle — production is interrupted — schedules are 

upset — and unit costs go higher. The more presses you 

have, the more money the “shutdown problem” is cost- 

ing you. 

The remedy is—improve your tool performance! Car- 

penter Matched Tool Steels make it possible. They have 

helped solve the “shutdown problem” for many plants. 

Send for the new Carpenter booklet that shows how to 


get tools that yield higher output per machine, and 
lower cost per piece. 


THE CARPENTER STEEL CO. e READING, PA. 





LOOK AT THESE RESULTS! 


_— reports “Twenty-five fewer 
Plant No. | shutdowns on a 200,000 
run.” 
Plant No. 2— says “shutdown time on 
a 


ccount of tools reduced 
75%.” 


Plant No, 3— writes “fewer regrindings 
now necessary on high 
speed finishing tools.” 


(Further details on request) 


The Carpenter Steel Company, 
122 W. Bern St., Reading, Pa. 


Without obligation, send me your 60-page booklet 


that shows how to improve tool and die perform- 
ance to get higher output and lower cost per piece. 
ee aes: ae 


TIME TO CHECK UP I 
® 


Firm 


T 0 0 L S T E E L S Address__ Remap atsacrhit cer: 


ae —————— 
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HERE’S WHAT 
DRY DEVELOPMENT 
MEANS TO YOU... 





Ozalid Whiteprints 

are developed dry. There 

is no washing or fixing . . no 

waste of solutions or preparation of 
chemical baths. There is no drying of 
prints. Ozalid prints do not curl or wrinkle 
and are true-to-scale. 


You make full use of cut sheets with 
dry-development . . . eliminate costly and 
wasteful trimming of prints . . . save as 
much as one-third in time, labor and 


materials. 


And that’s not all. Because of dry- 
development you can make duplicate 
tracings on Ozalid transparent paper, 
cloth or foil. You eliminate redrawing, cut 
drafting time, lower production costs. 





Complete information on the Ozalid 
process and booklet of dry-developed 
Ozalid prints will be sent on request. 
Mail coupon today. 


ONLY OZALID HAS DRY DEVELOPMENT 


CORPORATION 


ANSCO ROAD 
eur 

OZALID CORP. 

Ansco Road, Johnson City, N. Y. 

Please send me free sample booklet of 


dry-developed Whiteprints and complete 
information on the Ozalid Process. 


JOHNSON CITY, N.Y 


Name. 





Company 


Street__ 
City. 
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NEED FOR TOP RAKE 
(Continued from page 50) 





ial step on product into a relative 
amount in the inclined plane of top- 
rake. With the result, for circular form 
tools, reference is made to “Corrected 
Diameter Tables.’ When the flat form 
tool is to be considered, the amount 
in the inclined plane of top-rake is re- 
ferred to ‘Flat Form Corrected Tool 
Step Tables” to arrive at the final result. 

This system includes many tables, 
in fact, a complete set of tables for each 
circumstance of top-rake angularity, 
which naturally includes a set of sep- 
arate tables for either circular form 
tools or flat form tools. In addition to 
the variable circumstance of top-rake 
requiring the many tables mentioned 
above, the setting of the cutting edge 
with reference to the centerline of the 
work can also vary and will require a 
distinctive set of tables which are in- 
cluded in the system. 

The conventional non-rake or straight 
cutting edge form tool for the lateral or 
cross cut system can be used by only 
one general circumstance of set-up— 
the plane of ihe cutting edge must co- 
incide with the plane of the centerline 
of the machine and the direction of 
travel of the cutting edge. Top-rake 
cutting edge form tools can be set up 
by one of three general arrangements. 
The first arrangement has only the point 
of the angular cutting edge coinciding 
with the circumstance of a non-rake 
tool set-up. All other points of the an- 
gular cutting edge naturally will not 
coincide with the centerline of the ma- 
chine. This arrangement is the nearest 
possible approach to the non-rake cir- 
cumstance of tool setting. Another 
condition is when the outermost edge 
of the tool passes the center of the 
work. The outermost point of the cut- 
ting edge passing beyond the center of 
the work will apply to combination 
form and cut-off tools of combination 
end-facing and form tools. Placement 
of the cutting edge above the center- 
line is another condition for top-rake 
setting of tools. Each of the three gen- 
eral arrangements of top-rake cutting 


| edge setting requires its own method of 


calculation and particular set of tables. 

When a form tool is manufactured 
for use with top-rake, it should be 
marked to show the proper gashing to 
insure the desired rake angle when it 
is placed in the normal operating posi- 
tion. This information will assist the 
set-up men and operators in the correct 
usage of top-rake. 


HIGH SCHOOL VIEWPOINT 
(Continued from page 68) 








youth of America—youth that do not 
desire to go on W.P.A., do not desire to 
become social and economic parasites, 
but do desire jobs that they may be- 
come decent, self-supporting, self-re- 
specting citizens in this the greatest 
democracy on earth. 

Education if properly directed costs 
money. If we do the job as we all 
know how it should be done in the fu- 

(Continued on page 75) 
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INDUSTRIAL REQUIREMENTS 
(Continued from page 58) 





of two years of solid work, and will 
very shortly be off the press. We be- 
lieve that with the rapid rise in employ- 
ment in the metal working shops at the 
moment the present fearful lack of 
skilled machine operators can be some- 
what reduced by an effort at specific 
training of the men concerned with our 
own product. 

It is our plan to present this form of 
self education, if you please, or to com- 
bine it in a variety of ways with man 
operator training efforts now quickly 
being developed in certain areas es- 
pecially around the aircraft industry. 
We expect to send into the field a 
group of young engineers who will pre- 
sent the general outline of this material 
and then develop its use in any one of 
several different ways. It is a most com- 
prehensive encyclopedia covering tur- 
ret lathe technique and tooling method 
and is one form of effort which we are 
hoping to contribute as a service to in- 
dustry in a way which will reflect ben- 
eficially to your group as Tool Engi- 
neers. 

In all that I have said here I have, 
perhaps, failed to offer a system or a 
method of education. But I am so viv- 
idly impressed as I grow older in con- 
stant contact with engineers, that one of 
our great weaknesses in engineering 
practice is a proper evaluation of these, 
so called, abstract qualities which so 
largely contribute to our relation with 
one another as human beings, that I 
have wanted to state them in this way. 

The hardest thing about making good 
is that it has to be done every day and 
any hesitation in that continuing proc- 
ess arising from a lack of faith in the 
future or faith in other people or faith 
in our individualism seems to me to 
make for most of our troubles and most 
of our inefficiencies. 





HIGH SCHOOL VIEWPOINT 
(Continued from page 74) 





ture it will cost more. If society is not 
willing to pay the price for a real pro- 
gram of functional education, it must 
pay a far greater price for something 
that had better been education. Let me 
illustrate: Last year it cost a little better 
than $2,000,000,000 to carry the whole 
load of education. Last year it cost 
better than $15,000,000,000 to pay the 
price of crime. There is a relationship, 
most deifnitely. If you will check the 
school grade achievements of the crimi- 
nals in our penal institutions you know 
the answer. 

The answer, to a far greater degree 
than you may suspect, lies with men 
like you who are the great leaders of 
American industry. Let's move forward, 
let's open the doors of opportunity to 
this large percentage of American high 
school youth who have never had a 
chance under our traditional system of 
high school education. 
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New VARIABLE VOLUME 
HYDRAULIC PUMPS 


RACINE announces its new 1000-Ib. Variable Volume Pump. Advanced in design 
and construction, it incorporates the special advantages of smooth, quiet opera- 
tion—needle roller bearings—mechanical seals. An exclusive method keeps vanes 
hydraulically balanced. Hydraulic governor automatically maintains desired pres- 
sure without by-passing of oil. 


CAPACITIES—12-20-30 gallons per minute. ; 
VARIABLE PRESSURES—Up to 1000 Ibs. per sq. in. 
MOUNTINGS—Foot or flanged type. 


Let our engineers help you with your hydraulic problems; send for literature today. 


[RACH i¢ vaives Bf 


Engineers and designers, you are offered a complete 
service for oil hydraulic systems — Variable Volume 
pumps — Feed controls — Pressure regulators. A com- 
plete line of hydraulic valves — Manual — Pilot — or 
Electrically operated. Let RACINE assist you with your 
hydraulic problems. 


RACINE TOOL & MACHINE CO. 
1777 State St. Racine, Wis. 





} A Piease send me your new catalog P-10-A 
° 


m Variable Volume Pumps and Hydraulic 
Valves. 


Send for Data 
Today / 
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EXTRA NEWS! 
NEW SPEED AND 
POWER IN HAND 
GRINDERS 








50,000 R.P.M. AIR 
GRINDER—'% H.P. 


Every shop needs this faster, 
more powerful grinder. Built 
for continuous performance. 
Will not heat up or burn out 
by overloading. Weighs less 
than 2 lbs. Impulse reaction 

rotor. Full automatic lu- 
brication. 











Write for Circular MD-1 


ONSRUD MACHINE WORKS, Inc. 


3907 PALMER STREET CHICAGO, ILLINOIS 









ARMSTRONG 
TOOL HOLDER 


To use any ARMSTRONG TOOL 
HOLDER is to “Save: All Forging, 
70% Grinding and 90% High 
Speed Steel” . . . to use the right 
ARMSTRONG TOOL HOLDER is to 
be really efficient. In the Armstrong 
System are more than 100 tool 
holders, sizes and shapes correctly 
designed and proportioned for 
each lathe, planer, slotter and 
shaper operation. While each is 
a permanent multi-purpose tool that 
will do the work of a complete set 
of forged tools, it is not true efficiency 
to use it for work for which it was 
not designed. For example, the 
ARMSTRONG TURNING TOOL 
which holds its cutters at the most 
efficient angle for turning, is frequently seen doubling on a shaper. While this tool will 
give a very creditable performance it is not as efficient for this work as the ARMSTRONG 
SHAPER TOOL which is specifically designed for this work--that holds cutters at the 
correct “shaper” angle, hold: its cutter in any of 10 positions permitting a much more 
convenient approach to the work, or can be reversed to make a “goose-neck” tool 
if desired. 

It is to the credit of American workmen that they usually have sufficient ingenuity to get 
along with the tools at hand, but it is better business and better shop practice to use the 
right ARMSTRONG TOOL HOLDER on each operation. Authorize your foremen to 
requisition these tool holders as needed. They can be bought from stock at all leading 


Mill Supply Houses. ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People” 
360 N. Francisco Ave., Chicago, U.S.A. 


Eastern Warehouse and Sales Office: 
199 Lafayette St.. New York. N. Y. 


ON SHAPER 


TOOLS from your 
Supply House 
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tween the oil drill and reamer. The cut-aways of the parts 
produced are examples of finish obtainable under the best 
of conditions in some of the alloy steels we machine but 
they are not smooth or close enough for size or concen- 
tricity for highly stressed parts in aeroplane motors. 
Grinding operations must follow to complete these parts 
to pass inspection. 
Figure 6 

This plate illustrates an application of tungsten carbide 
for machining a non-ferrous metal used for valve seats. 
To the left is the tool holder with three inserted bits which 
are responsible for the highly burnished finish in the hole. 
Set screws swivel, center, adjust endwise and clamp the 
cutting tools. Plenty of rigidity is assured. Obviously the 
first correct piece was the most difficult to make due to 
numerous adjustments, but once made, resetting of tools 
after grinding is one of those things an experienced screw 
machine operator understanding the principle of the mi- 
crometer screw became very capable of making. The 
radius has to blend with the seat angle in the front and 
a straight hole with a %” land in the rear. By setting the 
tools .015"' to .020"° above center the smoothest finish is 
obtained. 

The stud you see in the end of the holder retained a 
pilot when originally designed. This was discarded be- 
cause as the tools removed the metal from the hole the 
piece closed in on it. When parted from their chucking 
rings they spring out of round as much as .017”; total indi- 
cator reading. So it is necessary to again grip them lightly 
on the outside diameter and to use a finishing combination 
of tools in the same type of holder in order to round them. 
Grinding the outside diameter from the hole removes the 
last trace of out of roundness. 


Figure 7 

The two circular form tools at the extreme left are relics 
of the year of 1916 and were used in the plant of the 
Simplex Automobile Company. Note the pitted condition 
on the sides of one and the face of the other. Tool makers 
polished ‘the pressure faces quite skillfully after heat treat- 
ing without materially changing dimensions. The second 
tool was not cleaned up because skim cuts followed. 

The next two pairs of tools represent modern ones to 
produce the parts shown. The first of each from left to 
right cuts off and rough forms; the second finish forms. 
While the radius on the washer appears smooth it still re- 
quires a light polishing operation. The pin shown in the 
center has a straight diameter for ¥e” and then tapers to 
the end. Milling operations on the head necessitate square- 
ness and close tolerance on the locating diameter. 


Solution to Plate 1 


We realize in the time allowed with the showing of 
Plate number one that it would take a keen mind to solve 
this problem in such a short time. In the first place there 
is a joker in the deck. In the so called temporary solution 
in column number two in position number three and 
column number three, position number three a combin- 
ation reamer is shown with an oil hole. We have intimated 
in our plate on reamers that oil holes are sometimes neces- 
sary to flush out chips in deep holes. Therefore on a 
short hole this would not be necessary unless there was a 
chip problem. Consequently the oil under high pressure 
would force the chips out of the flutes, so a chip stripper 
is not necessary on this tool. It is necessary in position 
number two where this drill produces plenty of chips. In 
column number four, position number two, you will see a 
combination drill. This type of tool, provided the small 
diameter is not too long, has a tendency to carry away 
chips. There are two different diameters cutting, conse- 
quently there are two surface speeds for the diameters. 
Each will produce a different type of chip at the same feed, 
the small diameter a stiff chip which readily works its way 
out of the hole until it encounters the curly type of chips 
produced by the larger diameter where its stronger thrust 
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practically clears both away. Combination drills are ex- 
pensive so we prefer to eliminate them where possible. 
In column number four also, in position number two, a 
knee turning tool is shown. It is on the rear side of the 
piece and inasmuch as it must be inverted in this position 
due to the stock rotating counterclockwise, it throws the 
chips down and does not tangle with the chips from the 
drill. This furnishes the cue that there will be no trap in 
column number three, position number three and no 
stripper will be necessary. The knee turner throws the 
chips down. The form tool on the front slide curls them up- 
ward. The reamer working as an auxiliary can be returned 
by high speed before the cross-slide to get a quick flush 
of oil to wash out the few chips which the oil rushing 
through the reamer failed to dislodge. A six-spindle ma- 
chine may offer an even better solution and when avail- 
able will be tried out. 
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mills, being tossed about as if they were tooth picks in- 
stead of a mass of metal, and other highlights, held those 
attending spellbound. We were shown the necessary 
operations required to bring this stel to a mirror finish, 
polishing, buffing and hand wiping, and the task of hand- 
ling and packing so as to eliminate scratching. A few of 
the many applications of this steel were shown, such as 
kitchen utensils, cutlery, building trim and streamline 
trains. 

Among those present were Mr. Carl Soeder of the Re- 
public Steel Company, Sales Department, and Mr. W. H. 
Pose, General Manager of Black & Decker Company, Kent, 
Ohio, to whom we are indebted for arranging this meeting. 

Rockford Chapier held a plant tour, replacing the regular 
May meeting. ‘In spite of the heavy snow and rain, fifty 
of the scheduled eighty delegates from Chapter 12 arrived 
safely at the Allis-Chalmers plant in Milwaukee, where 
they were met by guides assigned to show them through 
the plant. Some of the most outstanding features noted by 
the visitors were: the massiveness of the work; the ease 
with which those great castings were handled; the variety 
of the work; the cleanliness of the shop and, above all, the 
cordial welcome extended their guests. 

The free lunch at noon was certainly fine and bespoke 
the generosity of our host.” 

York Chapter’s May meeting was a big success on its 
second anniversary and Executives Night. Mr. John M. 
Fenlin, of the Bakelite Corporation, gave a very interesting 
talk on ‘Moldable Plastics and Their Properties.” The 
sound motion picture ‘‘The Fourth Kingdom” was shown 
in connection with the lecture. 

Ford Lamb was the Coffee speaker and gave a short but 
impressive talk on “Education and Its Relationship With 
The Tool Engineer.’ Connie Hersam, who was also on 
hand, pledged his co-operation and stated he sometimes 
wonders if he is a York or a Philadelphia Chapter member 
as he feels that York is his “baby.” 

It was decided to hold our first annual outing in June 
and plenty of eats and a good time is in store for all. 

Schenectady Chapter held its May meeting in Rice Hall 
of the G.E. Co. 125 members and guests were present to 
hear Mr. Schlitz talk on ‘“Modern Surface Broaching.”’ Lan- 
tern slides illustrated tools and parts now being produced 
by surface broaching, with production figures and broach 
life. The motion pictures ‘Science and Principles of Tur- 
bines” were also very interesting and instructive. 

At the business meeting preceding the talk, our Secre- 
tary, Don Saurenman, read the modification of the consti- 
tution. Harry Crump, in charge of entertainment, an- 
nounced a clambake to be held at Endries, September 14. 

The following committee chairmen were appointed: Fred 
Law, Meetings and Arrangement: Nelson Coxe, Consti- 
tution and By-laws; A. G. Cochrane, Membership; George 
E. Lauterborn, Publicity; Harry Crump, Entertainment. 

(Continued on page 80) 
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Impartial Tests Have Proved That 
They Cut Faster» Last Longer 


PUTNAM HI-SPEED END MILLS— 


In actual production tests, it has been proved 
that speeds and feeds of Putnam End Mills can 
be increased approximately 30% over those of 
ordinary mills. In addition, breakdown tests 
have shown that they will give from 64% to 
443% longer service. Putnam lists complete 
lines of all types of end mills from 1/16” to 2” 
diameters. 


PUTNAM CONTINUOUS PILOT COUNTERBORES — 
With these tools you get at least seven times 
longer life than could be expected of the old 
style counterbore. The pilot is continuous 
through the entire fluted portion. Cutters and 
pilots for body size holes are 1/32" over listed 
sizes—eliminating seating trouble. 

The Putnam catalog includes complete information on 

these and other Putnam fools. Write for it today. 


PUTNAM TOOL COMPANY 


2987 Charlevoix Ave. © Detroit, Michigan 





Do You Machine Castings? 


If you machine castings or metal parts, then you have the problem of 
momentarily holding the parts in fixtures. 


We make a complete line of quick-acting toggle clamps—nation- 
ally accepted as the modern, efficient, low-cost method of designing 
production and checking fixture. 


Send now for De-Sta-Co Toggle Clamps new Bulletin No. 40, so as 
to have it before you when designing that next job. 


DETROIT STAMPING COMPANY 


In Business for More than 25 Years 


3455 West Fort Street Detroit, Mich. 
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LOOKING AROUND 





Now fellows, there is a question that 
needs propounding and also com- 
pounding with a few questions and 
answers. I am sure some of our exe- 
cutives would have more hair and less 
worry if Tool Engineers in the past had 
had the answer clearly defined and had 
followed its suggestion. 

Don't misunderstand me, there are 
other elements important to Tool Engi- 
neers. You might divide designing 
ability equally into four parts: Theory, 
Horse Sense, Invention, and Practice. 


1. Theory: 


a. Education 
b. Basic Principles 
c. Calculation 


2. Horse Sense: 


This is that ability which permits one 
to put himself in the other fellow’s 
place. That is: change his personality 
progressively as he proceeds with each 
job from designer to user through each 


of the intermediate steps. Can you take 
an inventory of yourself? Your boss 
does. 

3. Invention: 

4. Practice: 


Practice is nothing more or less than 
proven theory—that is, all thought is 
theoretical until it is proven practical, 
after which it is accepted as fact. In 
other words, an hypothesis has no 
value to society except that it invites 
a few scientists and theorists to think 
along tangents which eventually may 
lead to the establishment of fact. In the 
meantime, the layman sets these the- 
orists on a pedestal in praise of some- 
thing which he believes great because 
he does not understand it. Oh yes, I 
know many great dreamers deserved 
higher pedestals than were given them, 
but they were practical dreamers. Ac- 
tually though, thought has little tangible 
value until it is proven practical. So I 
repeat, we must be practical in thought 
as well as action. In the Feb. issue of 
The Tool Engineer, this column con- 
tained an ‘Alphabet for Tool Engineers” 
which is based strictly on good prac- 
tice. Read it. Read magazines and 
journals which cover your field and 
problems. Remember every decision 
you have to make is a problem until 
you have the answer—and a practical 
answer. It may have been answered 
for you by another's experience. Yes 





indeed. Read—I was going to say, in 
your spare time—but perhaps you are 
like me, you don't have any spare 
time. So put reading on your must list; 

Join the A. S. T. E. if you already 
haven't done so. Get your practical as- 
sociates to join too. Its cost is extremely 
low, much lower than any other engi- 
neering group of which I know. You 
will find that everyone talks the same 
language at those meetings. Bring that 
chap along who shows so much prom- 
ise. He will be elated and helped and 
will be forever indebted to you. Par- 
ticularly is this true if you will make 
possible his joining the A. S. T. E. asa 
Junior or Student member. And if 
there is any one thing we could do, it 
would be to guide those youngsters 
who attend our meetings and members 
of our student chapters to become more 
practical. 

If I had to choose one of the above 
mentioned elements as the most impor- 
tant, it would be hard for me to make 
a choice between the second and the 
fourth, that is, Horse Sense or Practice 
—in fact, they are closely allied. If it 
had to be one though, it would be the 
latter. Above all, be practical, and join 
in your work and problems with men 
whose problems are akin to your own. 

Bear this in mind— When men join 
in a common idea or ideal, they gain 

(Continued on page 79) 
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PRODUCTION TOOLS 
ORIGINATORS AND 
MANUFACTURERS OF HELICAL 
FLUTED TAPER PIN REAMERS 


AMMONS-HOLMAN CO. 
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1. Sturdy. 


STURDIMATIC (c:7’) 
LIVE CENTERS 


ARE 


2. Automatically compensated for expansion, 
shock and wear. 


3. Large radial and thrust bearings insure 
long life under extreme duty. 


4. Ample tool clearance. 


5. Low overhang. 





Try a Sturdimatic Live Center for 30 days. If not satis- 


factory in every way, return it without further obligation. 


STURDIMATIC TOOL CO. 


5218 THIRD AVE. 


DETROIT 
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VOCATIONAL VIEWPOINT 
(Continued from page 66) 





ing, advanced students also receive 
instruction in Operation Sheet Analysis. 
This has nothing to do with laying out 
or writing operation sheets, but merely 
teaches the purpose of operation sheets 
and how to use them in connection 
with the designing of tools. 

When a student completes this work 
he is no liability to any tool designing 
department. On the contrary, I have 
delivered students who never had any 
previous instruction, to tool designing 
departments, where they were found to 
be capable of working along with ex- 
perienced tool designers, and these 
results were accomplished in less than 
nine months of instruction on the basis 
of one night per week. The majority 
of students have received promotions 
from the shop to some kind of Tool 
Engineering job while still attending 
school and these are giving definite, 
satisfactory service to the Company 
employing them. Under this method 
of instruction and with the course as 
outlined, it takes the average student 
about three semesters to prepare him- 
self professionally for this type of work. 

Practical courses in other branches cf 
Tool Engineering would work out just 
as satisfactorily as the one outlined for 
tool designing and if Vocational Schools 
would lay out their courses in a more 
practical manner and employ only 





practical men for instructors, then in- 
dustry could receive from them, young 
men qualified to take over and run a 
definite job without additional company 
schooling. 

Therefore, I suggest an effort on the 
part of Vocational Schools to establish 
courses that are really more practical 
and the employment of real practical 
instructors. I suggest that courses rep- 
resenting higher educational subjects 
related to Tool Engineering be con- 
ducted by the colleges and universities 
leading to a Tool Engineering degree. 
However, I believe that practical 
courses such as I have outlined and 
which should be given by Vocational 
Schools should be a prerequisite to the 
college entrance for attaining this Tool 
Engineering degree. 


LOOKING AROUND 
(Continued from page 78) 








strength almost in proportion to their 
numbers up to some maximum where 
we find an indefinite yield point. But if 
a group has as an objective self im- 
provement in ability and service to 
mankind, then they have a common 
heritage—which is all too uncommon 
in these ominous days—a common her- 
itage that carries with it the great satis- 
faction of having contributed to the 
really worthwhile things in this life. 


Perey Scope 
P.S. The fellow on the other side of 
the fence is always greener. 











DESIGNING 
EFFICIENCY 
INCREASED 


PLANT MANAGERS 
WELL PLEASED 
WITH LABOR SAVING 


DIVIDENDS 


AFFORDED BY THE 
SMALL INVESTMENT IN 
THIS NEW DEVICE 


SPEEURAFT 


DIRECT $375 POSTPAID 





CIRCULAR ON REQUEST 


Box 2538 
SOUTH BEND, INDIANA 





















KNU-SINE 


TOGGLE CLAMPS 
a 
Many large plants now standardize 
on these quick-acting clamps for 
holding parts in dies, jigs and fix- 
tures. Send now for 16-page catalog. 
Hundreds of possible uses. 
2 


PRICES 
KV-110 $3.40 
KV-250 . . 2.95 
KV-220 . 2.12\ Each 
KV-210 2.34( NET 
KV-200 . 1.70 
KV-190 1.70, 


KNU.VISE INCORP. 
2895 W. Grand Blvd., Detroit, Mich. 
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one Piece piston construction 
| umbroken cylinder performance 
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T-J) HYDRAULIC CYLINDER 


performance is a 
day in day out af- 
good 
‘lengthy  satisfac- 
tory periods. Their 
one piece piston 
construction re- 
quires no screws. 
This does away 
with the danger 
of cylinders dam- 
aged by the loos- 
ening of the pis- 
assembly 


fair for 


ton 
screws. 


There’s more service characteristics rep- 
resented in their construction than meets 
the eye. Write for chart based on tests 
made of their efficiency and for Catalog H-37 which includes com- 
plete cylinder specifications. Address The Tomkins-Johnson Co., 624 
N. Mechanic Street, Jackson, Michigan. 
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The door prize, a 1941 Renewal Mem- 
bership, was won by Edward Narosly. 

St. Louis Chapter held its regular 
monthly meeting Thursday, May 9th, at 
the Melbourne Hotel. After dinner, the 
members were kept very interested 
with a double feature program. The 
first speaker was Major H. W. Cochran, 
who supplemented his brief talk with 
moving pictures, that clearly showed 
military operations in the invasion of 
Poland and Finland. The second 
speaker was Mr. Herman Zorn of the 
V & O Press Company, who described 
with slides interesting punch press op- 
erations. With only one more meeting 
before summer recess, the emphasis is 
on the annual picnic which is to be 
held Saturday, July 13th. 

At the last meeting of Springfield 
Chapter No. 32, John Haydock, Manag- 
ing Editor of American Machinist, gave 
an inspiring talk on ‘Modern Trends in 
Machine Tools,” before another record- 
breaking group. A mighty appropriate 
subject indeed, at a time when most of 
us are faced with not only the neces- 
sity to modernize our plants, but also 
with the possibility of doing our share 
in the new preparedness program. The 
meeting was held at the Westinghouse 
Auditorium following a dinner in the 
company restaurant. A Pan American 

















Tool Maker’s BENCH LAP SET 


7 Laps—14 Extra Sleeves—1 Die Cast 
Base-6 oz. Can Lapping Compound 


Airway sound film was also shown as 
an added feature. 

“Old” MacBriar, Membership Chair- 
man, and his gang, brought in some 
new members, which is always in 
order. Harold Craig, Meetings Chair- 
man, has some top-notch speakers lined 
up for our Fall Meetings. He says, "’Big- 
ger and better programs is our motto.” 

All members are looking forward to 
the first annual outing on Saturday, 
June 15. Kenneth Abbe, Entertainment 
Chairman, has plans completed for a 
real session, with a clam bake as the 
feature attraction. For those who play 
golf, arrangements have been made to 
tee off at Franconia from 7 to 9:30 A.M. 

(Yes, we have some early bird Tool 
Engineers, such as Ed Sheldon). A 
luncheon will be served at Turner Park 
at 12 o'clock, followed by many sports 
such as soft ball, tennis, bowling, and 
swimming, then with the clam bake as 
grand finale at about 4 o'clock. Some 
mighty swell prizes will be awarded 
and a large turnout is anticipated. Every 
member has been asked to bring a 
friend. Reservations must be turned in 
by Monday, June 10th, to Kenneth 
Miller, 41 Taylor St., Springfield. 

May meeting Boston Chapter brought 
together 140 members and guests in 
Walker Memorial Hall at Massachusetts 
Institute of Technology on May 16th for 
dinner. Mr. W. Nelson Bump (American 
Airlines) gave the after-dinner talk, 
sketching some of his early experi- 





ences in airline operating, concluding 
with a sound film showing the features 
of modern air travel. Later, in the main 
lecture hall at M. I. T., Bob Lippard 
(Chairman, Constitution and By-laws) 
explained the proposed changes in the 
Constitution. 


Feature of the program followed; V. 
H. Erikson on his researches into ‘Ef 
fect of High Finish on Cutting Tool 
Edges"—a very up-to-the-minute sub- 
ject. Harry Swanberg (also Norton Com- 
pany) showed a new colored talkie 
“Tool Room and Precision Grinding.” 
This Chapter recommends Mr. Erikson 
and suggests that should other Chap- 
ters run across this gentleman, his 
“Southern Hospitality; or, the Split 
Spitz” story be called for. 





GRAND RAPIDS ORGANIZING 
A.S.T.E. CHAPTER 


A western Michigan chapter of the 
American Society of Tool Engineers is 
being organized through the efforts of 
Mr. Joseph Monohan, 351 Indiana Ave., 
N.W., Grand Rapids, Michigan. 

The Chapter will include the western 
Michigan area, including Muskegon, 
Allegan, Three Rivers, Hastings, Grand 
Rapids and other nearby cities. Tool 
Engineers who are interested should 
get in touch with Mr. Monohan at the 
above address or write to National 


Headquarters of the A.S.T.E. in Detroit. 
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$7.50 


Drive Taps and Reamers 












WITH THE 


HIEGLER 


ROLLER DRIVE 


Floating Holder 


“It Always Floats” 








Furnished with male or female taper, 
Straight, threaded or special shanks to 


fit any machine used for tapping or 
reaming. 


Compensates for spindle mis- 
alignment, eliminating over- 
sized or bell-mouthed holes. 





Holders sent subject 






The advantages of COPPERHEAD LAPS are readily apparent to every 
Tool and Die Maker who has had to spend the time making his own Laps. 
The replaceable sleeves take up all wear and are quickly removed when 
worn and new perfectly sized sleeves substituted. Sleeves are low in 
cost and Laps last indefinitely. 

One of these Sets should be on the bench of every Tool and Die Maker 
Sizes ore yy", 3%", yy", 5", 34", 7 o and yy". 


Boyar-Schultz Corporation 


2116 Walnut Street Chicago, Illinois 














to your approval be- 
fore acceptance 























W. M. ZIEGLER TOOL CO. 
1920 Twelfth Street DETROIT 
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TRU ROUND DOWEL 


PINS 


CALLED Dowel Pins,commonly thought 
of only for use in punch and die work, 
— think further of your possible uses for 
these Tru-Ground shafts of Allenoy 
steel in 38 lengths: 34" to 6" and 11 
diameters: 4" to 1". Tensile strength 
240,000 to 250,000 Ibs. per square inch. 
Metallurgically in the class of Allen 
Hollow Screws, heat-treated with the 
same scientific control; ground to ex- 
ceedingly close tolerance limits. Ask for 
size and price-sheet, with samples 


THE ALLEN Mrc. COMPANY 


Haerrorn, Conn. U.S.A. 














5259 Western Avenue 


SWARTZ TOOL Propucts Co., INC. 


Detroit, Michigan 


—DESIGNERS— 
—BUILDERS— 


EQUIPPED TO HANDLE ANY 
OF YOUR TOOLING 
REQUIREMENTS 





Special fixture to 

ee <a hole Manufacturers of Standard 
in connecting rod 

and cap—cap and 


Fixtures and Fixture Locks 
rod held together 
without bolts. 


Cleveland—J. W. Mull, Jr. 
Indianapolis—J. W. Mull, Jr. Houst 
Milwaukee—Geo. M. Wolff, Inc. 


ASK FOR CATALOG 238F 





g ing Sales Co. 
Chicago—Ernie Johnson 


Canada—Hi-Speed Tools, Ltd., Galt, Ont. 
St. Louis—Mill Supply G Machinery Co. 


Tulsa, Okla.—Brammer Machine 
& Tool Service Co. 





Oneida, N. Y.—W. F. Himmelsbach 
Pittsburgh—J. W. Mull, Jr. 


Toledo—J. W. Mull, Jr. 


Philadelphia, Pa.—Morgan Tool 
& Equipment Co. 
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RUTHMAN 


GUSHER 


COOLANT PUMPS 


SIMPLICITY 


' The Keynote of 
Efficiency 


The trend of modern designers 
is to simplify machine tools. ' 
Ruthman Pipeless Gusher Mod- 
els are built with the utmost 
simplicity—the pumps of to- 
morrow for today’s machines. 














Model No. 11022 
Patented and 
Patents Pending 


Pipeless Models have no 
belts, no gears, no valves, 
no external shafts or pipes. 
There's a Gusher model to 
Write for 
engineering data and speci- 


fit your needs. 





Model 
No. 11020A fications. 


THE RUTHMAN MACHINERY CO. 
542 E. FRONT ST., CINCINNATI, OHIO 


LARGEST EXCLUSIVE BUILDER f T PUMPS 








Industrial Relations Committee A.S.T.E. 
PERSONAL SERVICE FOR MEMBERS 





SITUATIONS AVAILABLE 





ENGINEERING COMPANY IN DETROIT HAS 
OPENINGS FOR MACHINE DESIGNERS. 


TOOL AND DIE ENGINEER—35 to 45 yeors of 
age to work on the design and development of 
new precision punches and dies for simple, com- 


p-und, and p ve op on p 

used in the fabrication of small, intricate, close 
tolerance metallic parts. Location, Northwestern 
Pennsylvania. 


EXP! ICED MACHINE TOOL INSPECTOR 
with the background of thorough machine shop 
or tool room training, or a young machine tool 
engineer who is willing to work on the inspec- 
tion and acceptance of finished machines and 
the tooling that goes with them. 














Also a mature man with broad peri to 
supervise the work of a few men of the above 
type and to do similar work himself. The loca- 
tions for the above work are in the Connecticut 
Valley, in Cincinnati, or in Milwaukee. The 
senior men and some of the junior men would 
have some traveling to different shops with ex- 
penses 








SITUATIONS WANTED 





SALES ENGINEER — Experienced on machine 
tools, small tools and materials for industrials 
in the New York Metropolitan area. Technical 
graduat> with practical gi ring back- 
g d. Interested in high-grade products re- 
quiring engineering and sales ability. 


MAN WITH TWENTY YEARS EXPERIENCE which 
includes machine shop superintendent and pro- 
duction superintendent work is desirous of ob- 
taining supervisory position. 


MAN WITH SEVENTEEN YEARS EXPERIENCE 
which includes tool designing, tool design su- 
pervising, industrial engineering, and plant su- 
perintendent work, available for supervisory 
position. 

THE A.S.T.E. has several recent applications on 


file from men of wide experience that are capa- 
ble and very much interested in securing a 























THE M-B 


“UTILITY” PNEUMATIC GRINDER 
MODEL U..-T.R. 





A WORTHY COMPANION TO OUR 
FAMOUS “SUPER-SPEED” MODEL S.S.-SR. 


A 60,000 R.P.M. Unit Weighing 21/4 pounds 
An Abundance of Power 
Steel Housing (for Safety) 


Special Grease Sealed Bearings 
No Lubrication Required 


Adaptor Furnished for Use in Tool Post of 
Machine for Stationary or Internal Jobs 


Other Models, Also Air Line Filters and 
Automatic Air Line Lubricators 
WRITE FOR DETAILS 


M-B PRODUCTS 
130 E. Larned St. Detroit, Mich., U.S.A. 
Export Office 
144 Whitehall St., New York, N.Y., U.S.A. 














P as shop foreman or superintendent. 
For further information contact the American 
Socizty of Tool Engineers, Tyler 5-0145, or write 
to 2567 West Grand Boulevard, Detroit, Michi- 
gan. 








PRODUCTION PERSPECTIVES 
(Continued from page 42) 





The RTC Shipbuilding Corp., newly 
established Camden shipyard, believes 
in getting right to work. The company 
laid its first keel—for a steel tanker— 
only 20 working days after it started in 
business. 

The Allegheny-Ludlum Steel Co. is 
constructing a fine wire mill, 280 by 
180 feet, sawtooth construction, which 
will cost $90,000, at Dunkirk, N.Y. 


Middlewest 


Plans for a half-million dollar expan- 
sion program at the Mansfield, Ohio, 
plant of the Westinghouse Electric and 
Manufacturing Company is announced 
by L. E. Osborne, manager of manu- 
facturing and engineering of the West- 
inghouse Merchandising Division. 

Work will start within a month on 
the expansion program, which will in- 
crease the Mansfield plant's capacity 
in production of household refrigerators 
by one-third, Mr. Osborne said. Cost 
of the program, including buildings 
and equipment, will be somewhat in 
excess of $500,000. 


(Continued on page 84) 
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Designed for Greater Accuracy, Speed 
and Economy .. . and embodying 
exclusive developments and features. 


KUTMORE 


ree>D Adjustable 


SPEED 


Hollow-Mills 





most fully meet modern production re- 
quirements with the sturdiness of con- 
struction essential to utilizing machines 
to full capacity. 

Note the two-way micrometer adjust- 
ment, interlocking and moving blades 
either way for cutting smaller or larger 
diameters with absolute accuracy; and 
the time saving locking device insuring 
continuous uniform performance — yet 
actuated by only two screws. 

We also are prepared to furnish special 
KUTMORE Hollow-Mills or unusual sizes 
to any specifications. 


Write for complete details. 


REISINGER MFG. CO. 


843 Lake Ave., Rochester, N.Y., U.S.A. 











SHELDONG on citing 


PRECISION 
LATHES 

























Made in three sizes 
; wo, 90? oF te” 
swing) the SHELDON Lathe 
_is just the lathe for your 
experimental department, repair de- 
partment or tool room. It is also 
ideally suited for the manufacturing 
departments .. . fitted with special 
tools it is a money maker on second 
operation work. !t can be furnished 
in_many_ styles and combinations. 
No. 1136 “fe ye Swing, 36” be- 
tween centers, 56” hand scraped semi- 
steel bed with 2 V-ways and 2 flat wavs. 
Large, hardened steel spindles, and 
ground all over. Hand Collet capacity 34”. 
Phosphor Bronze Bearings. 
Full Quick Change Gear Box. 
Worm Feed Apron with Pow- 
er Cross Feed. Thread Chas- 


ng Dial. With floor legs, 
deadstock Motor Drive At- 
tachment (less motor) $375 
F.0.B. Factory 





SHELDON LATHES. 
though low in price, 
are quality machine 
tools in every de- 
tail . in design 
materials, workman- 
ship and in features 


SHELDON MACHINE CO., inc. 


1619 North Kilbourn Ave. CHICAGO, U.S.A. 
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MARVEL 











WRITE FOR CATALOG 


Buy from your local distributor 


ARMSTRONG - BLUM MFG. CO. 


“The Hack Saw People” 
5700 Bloomingdale Ave. Chicago, U.S. A. 

























Send for this Valuable Book 


FORGINGS 
SMOOTH HAMMERED 
HYDRAULICALLY PRESSED 
MACHINED AND HEAT TREATED 

COMPOSITE DIE SECTIONS 

TOOL STEEL AND ALLOY STEEL 

ALL GRADES 

FOR ALL INDUSTRIES 











AJAX STEEL AND FORGE c. 


205 ADAIR STREET DETROIT, MICHIGAN 








Mention ‘The Tool Engineer” to advertisers THE TOOL ENGINEER FOR JUNE, 1940 








When you are tooling 
up for assembly, you 
can count on...... 


APEX-Phillips Bits 


to increase production and lower costs. 
In your production estimate, you can 
bank on Apex-Phillips Bits to drive them 
home right on schedule, with little time- 
out for tool changes. 


And here’s why: 


Apex-Phillips Bits are made of a special 
grade of alloy steel, heat-treated for 
hardness, toughness and wear resistance. 


The blades are precision finished to fit 
accurately the recess of the Phillips 
screw. This means no burred heads be- 
cause of tool slippage. 


You get all the benefits of the Phillips 
screw — easier driving in hard-to-get-at 
places; faster production; one-hand 
operation; less work spoilage; greater 
holding power. 


The big thing, of course, is that Apex 
Bits accurately made, accurately finished, 
of special steel specially heat-treated, are 
economy tools — economical per thou- 
sand screws driven. 


When tooling up for production, tool up 
for economical production with 


APEX-Phillips Bits 


Apex-Phillips Power Bits are available 
for nearly all kinds and types of electric, 
air and spiral drivers to fit all sizes of 
Phillips screws. 


Apex-Phillips Hand Drivers 


Apex-Phillips Hand Drivers are available 
in the General Purpose type, and the 
Super Service type for case-hardened, 
self-tapping screws with break- and 
shock -proof handles of ‘‘Superloid,’’ 
when desired. 


Stubby drivers for close-quarters work 
are made in No. | and No. 2 sizes. 


A free copy of the APEX Manual and 
Catalog will be sent on request. 


The 


APEX MACHINE & TOOL 


Company 


503 E. Third Street Dayton, Ohio 
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PRODUCTION PERSPECTIVES 
(Continued from page 42) 





East 


Increased business at the H. E. Dickerman Manufactur- 
ing Company, Springfield has made necessary construction 
of a new factory. The company manufactures punches, 
dies, jig fixtures and gauges, punch press feeds and 
stampings. Transferral of activities to the new location will 
be completed by June 1. 

Raymond L. Chevalier, former works manager of the 
Wright Machine Company of Worcester, and a foreman in 
the screw department of the Westinghouse Electric & Man- 
ufacturing Company for 15 years has organized the Falls 
Screw Machine Company of Chicopee. Six automatic 
screw machines and the necessary auxiliary equipment 
such as lathes, drilling machines, shapers and such have 
been installed. 

The Stacy Machine Works, Inc., of West Springfield, 
has moved its office and half of its shop to the former 
Bemis & Call building in Springfield, where it will have in- 
creased space. Twenty machines have been installed in 
the new location and others are expected to follow. The 
company has been established in West Springfield for 15 
years. 

Machine tools continue to provide the mainstay of in- 
dustrial activity in Worcester with practically every firm 
running extra shifts in an effort to meet production sched- 
ules. The great bulk of the machinery being produced is 
for aircraft companies. 

Employment at the Chapman Valve Company, Spring- 
field, has picked up about 20 per cent and 1,500 are now 
on the pay roll for that concern. Westinghouse continues 
busy and is away ahead of last year, W. O. Lippman, 
works manager, said. Employment has increased as well 
and 3,200 persons are being employed at the East Spring- 
field plant. 

Substantial gains in employment in industrial and manu- 
facturing concerns in Western Massachusetts are reported 
in employment surveys conducted by the Springfield 
Chamber of Commerce, and the Western Massachusetts 
branch of the National Metal Trades Association. 

Wright Machine Co., Worcester, is segregating a por- 
tion of its plant with steel wire guards and screens pre- 
paratory to carrying out a government contract which it 
was recently awarded. Several additional machines will 
be installed. 

The American Steel & Wire Co., Worcester, is operating 
a new type continuous heat-treating furnace. 

Contracts have been awarded for erection of a new 
building for the plastics department of the General Elec- 
tric Co., Pittsfield, and work will start soon. The new 
structure will be one story of brick and steel construction, 
165x75 and will cost $50,000. 

William H. Wheeler has been transferred from the 
Holyoke works of the Worthington Pump and Machinery 
Corporation to the main sales office in Harrison, N.J. He 
has been assistant sales manager of the convertible com- 
press division and is being promoted to manager of the 
compressor sales of the Worthington’s merchandising di- 
vision. 

William E. Blake, formerly production supervisor at 
Westinghouse, East Springfield, was killed in an automo- 
bile accident May 5, in Darlington, S.C. 

David M. Hood, foreman for the Curtis Universal Joint 
Co., Springfield, died recently. 

Lucius B. Grimes, 94, founder of the Grimes & Harris 
machine shop, Leominster, died recently. In 1904, with 
James F. Harris, he founded the machine shop. Harris and 
his son, Roy M. Harris, still conduct the business. 

A continued heavy flow of business and large backlogs 
built up during the buying spurt last fall have sustained 
operations in the machine tool industry in Rhode Island 
at the peak rate which has been in evidence in recent 
months, reports from the industry indicate. 

Worcester Pressed Steel Company of Worcester, is in- 
stalling a new hydraulic press and new annealing furnace. 
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MULTI-UNIT DRILLER 


UNIVERSAL AS A TURRET LATHE 


Incorporates GOVRO-NELSON Automatic Units 
Employing Centrifugal Force for 
FAST, TOOL PROTECTING FEED 


Send drawing for recommendations. 


HOLE ENGINEERING SERVICE 


5901 FOURTH AVENUE 
DETROIT, MICH. 














INEFFECTIVE INACCURATE + SFATICUIS 


wooD LEAD RUBBER 


makes a clumsy metal heads have makes a bounc- 
tool that will edges that turn, ing head _ that RAWHIDE 


i ke pak . shi "OTS. 
split and crac break and fly off chips and smears — 


stay accurate, ab- 

%* Chicago Rawhide Hammers and Mallets = —_ : and 

are the tools for striking hard accurate ites 

blows safely on any surface that must 

not be cracked, battered or marred. 

The tough Java Water Buffalo hide, coiled, compressed 

and treated for long life will not split, break or even 

dent, and has resilience to absorb rebound for easier, 

accurate blows. 


These hammers and mallets 
with genuine rawhide heads 
are quality tools for thrifty 
mechanics. Sold by indus- 
trial supply houses every- 
where. 
=a 


These replaceable faces of 
genuine rawhide “‘stay put” 
in the indestructible malleable 
iron heads of Chicago Raw- 

hide hammers for thousands 
of accurate blows. No shifting 
—no separating—always true. 


CHICAGO RALWAULAE MEG.CO. 


1393 ELSTON AVE - CHICAGO -U-S-A- 
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THE TOOL ENGINEER 


BAND SAWS 
METAL CUTTING 


Made from specially selected steel with 
teeth accurately milled and set on spe- 
cially designed machines insures accuracy 
and true cutting. 

Hardened to teeth roots firmly fixes this 
accuracy in the bands but leaves the back 
flexible to withstand wheel tension and 
minimize band breakage. 

Tempered to hardness best suited to spe- 
cific metal insures maximum band life. 
All widths and pitches in coils or cut to 
length and electrically welded. 


HORIZONTAL NAPIER 
BAND SAW MACHINES 


for 
ACCURACY 
ECONOMY 
LONG LIFE 
LOW UPKEEP 


Write for Circular 
and Price List 





i TIME 
2 STOP BREAKAGE 


with a new 


VIKING 
TAPPER 


(Formerly Master Tapper) 


It's no news that time is 

money, so why pay a skilled 

man to tap holes that can 

be more accurately done by 

machine? The new VIKING 

TAPPER requires but onc- 

fifth of the time! By keep- 

ing tap in perfect alignment 

and affecting a smooth, even cutting tension, breakage is eliminated 
and the use of high speed ground thread taps is permitted. The 
saving on taps alone will soon pay for the cost of the machine. 


The VIKING TAPPER comes equipped with 8 quick-changing adapt- 
ers that bring tap changing time down to five seconds. Broached to 
fit the square of the tap, these adapters assure a positive drive. A 
long spindle does away with the need of a tap extension for reaching 
work with inconvenient projections. Work is held firmly in place by 
two sliding parallel bars. This tapper will handle all standard machine 
screw sizes from 4 to 7%. Write for booklet and prices. 


THE VIKING TOOL & MACHINE CORP. 


OFFICE & PLANT, 4 Main St., Belleville, N. J. 
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LOW rirst ano tast COST 


AN ECONOMICAL BALL 
AND ROLLER BEARING 


qs 
— 


LIVE CENTER 





For Lathes, Hand Screw Ma- 
chines, Grinders, and Mills 


1. Simplicity and sturdiness adapt this center 
to heavy duty with extra long life. 

2. Sufficient bearings for radial, thrust, and 

i t loads resulting in 50% more 

radial load than the average live center. 





3. Large spindle, small head, and short over- 
hang spells rigidity—result, no chatter. 
4. Has special oil seal to retain lubricant 
and resist foreign matter. 
Free Trial Offer 


A lower first and last cost. Let us prove it by 
sending you one today for a ten day trial, 
and if not satisfactory in every way return it. 


A folder giving prices and complete detail will be 
mailed you on request. 


MOTOR TOOL MFG. CO. 
12281 Turner Ave., Detroit, Mich. 








GORHAM 


CUTTING TOOLS 
OF 
QUALITY 


Milling Cutters 
Slitting Saws 
Reamers 
Tool Bits 


and 


SPECIAL TOOLS TO 
YOUR REQUIREMENTS 
AND SPECIFICATIONS 


GORHAM 


TOOL COMPANY 


14400 Woodrow Wilson 
DETROIT 














Ask your neighboring 
plant about us. 

He is doubtless a 
customer on our 


books. 


NATIONAL TOOL SALVAGE CO. 
3816 Beaubien St. 


Detroit 








DANLY 


PRECISION DIE SETS 





Danly All-Steel Sets 
Danly Commercial Sets 
Danly Die Makers’ Supplies 


DANLY SERVICE 


9 Danly Warehouses Provide 
24-Hour Service for 85% of 
All Metal Fabricating Plants 


Danly Machine Specialties, Inc. 
2122 South 52nd Avenue, Chicago, Ill. 
513 East Buffalo Street, Milwaukee, Wis. 
Long Island City, + Y.,  36- 12 34th Street 
Dayton, Ohio, 990 

Detroit, Michigan, 1549 Temple Avenue 
Rochester, N. Y., 16 Commercial Street 
Cleveland, Ohio, 1745 Rockwell Avenue 
Philadelphia, Pa., 3913 North Broad Street 
Ducommun Metals G Supply Co., P.O. 
Box, 310 Arcade Station, Los Angeles, 
Cal. 656-676 Townsend St., San Fran- 
cisco, Cal. 


DANLY 





DIE MAKERS 
SUPPLIES 
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T. H. L. FRONT LEVER 


BENCH PUNCH 


Built for hard, 
tough work—die 
cannot lose align- 
ment with punch 

all parts inter- 
changeable. 
Capacity 44” holes 


2 


through ;;” steel; 


43” through 4” 


steel. Can also be 





made for holes up 


PRICE WITH ONE to 7%” 
PUNCH AND ONE 
DIE— 


$37.00 


immediate 
Shipment 


in thinner 

Stock 
and dies 
available from {; 


to 4” by 64ths. 


metal. 


punches 


Weight, 70 lbs. 


T. H. LEWTHWAITE 
MACHINE CO. 
(Est. 1890) 


307 E. 47 St. NEW YORK 











KOEBELITE 
DIAMOND 
TOOLS 




















* 





Deliver a Known 





Quantity—and 








Quality — of 





Service 











* 
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4 EB ®t 
DIAMOND 
1 os oe Se on ©) 
DETROIT 
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TYPE 75 HYDRAULIC UNIT COMPLETE 
WITH NECESSARY VALVES. READY 
TO INSTALL. FOR RAPID TRAVERSING 
AND FEEDING MACHINE ELEMENTS. 


¥ RAULIC Cigewits 


D 
NGINEEREO TO MEET 
NDIVIDUAL REQUIREMENTS 


v 
GEAR AND PISTON PUMPS 
Cc 


FEED AND TRAVERSE UNITS 
ONTROL VALVES 


John §. Barnes Corporation 


DETROIT SALES OFFICE MAIN OFFICE 
503 NEW CENTER BLDG. AND FACTORY 


TR-1-1706 ROCKFORD, ILL. 

















SIMPLIFIES SIMPLIFIES SIMPLIFIES 


Die Construction Bending of Metal Tubes Master Patterns 
e ond Mouldings e 
» 


er ee Templates for Spotting Proof Casting 


Forming Dies Molds 
a * re 


Chuck Jaws Engraving Machine Electroforming 
. Models Ps 


2 
Many Other Many Other Many Other 
Applications Applications Applications 


For complete information send for literature or 
contact nearest representative or distributor. 


BROOKLYN, N. Y. Belmont Smelting & Refining Co. 
PHILADELPHIA, PA. Machine & Tool Designing Co. 
CLEVELAND, OHIO : . e Die Supply Company 
DETROIT, MICH. . Curtis Industrial Designing Engineers 
CHICAGO, ili. . . Sterling Products Co., Inc. 
MILWAUKEE, WIS. 


SAN FRANCISCO, CALIF. 
LOS ANGELES, CALIF. . 
MONTREAL, CANADA 
LONDON, ENGLAND 


is . Harry C. Kettelson 
Jamison Steel Corporation 
Jamison Steel Corporation 
Dominion Merchants Ltd. 
Mining & Chemical Products Ltd. 


CERRO DE PASCO 
COPPER CORPORATION 


40 Wail Street New York, N. Y. 
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NEW 
BRADFORD LATHE 


MADE IN 
12” — 14” — 16” SIZES 


Bulletin No. 246 


The Bradford Machine Tool Co. 


CINCINNATI OHIO 
Established 1840 


Dealers Wanted in Some Territories. 














“ROCKWELL’ ” >> 


HARDNESS TESTER _/& 





“lits only value to you is 
_ its durable precision. 





¢. MECHANICAL INSTRUMENT CO.. INC 
Concord Avenue, N. Y. City 
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SMIT 


SONS 


Precision Diamond Tools 





For Accurate Work 


The illustration above shows the effective 
design of the STA-KOOL Diamond Tool 
Holder. 


STA-KOOL—Dissipates Heat 
Prolongs Life 
Reduces Cost 
Write for further information about 
STA-KOOL — “‘Tool Engineered”’ for 
precision. 


j. K. SMIT & SONS, INC. 
157 Chambers Street, New York, N.Y. 


968 Farmington Ave., Law and Finance Bldg. 
Hartford, Conn. Pittsburgh, Pa. 


Detroit — Chicago — Seattle — Toronto 











DRILL JIG 
amee BUSHINGS 








Two complete standards (A.S.A. and Acme) 
allow wide selection from stock and reduce 
your need for special bushings. 


Write for Catalog. 


Precision Parts Made to Order 
Lapped Fits a Specialty 


ACME INDUSTRIAL CO. 
208 N. Laflin St., Chicago, Ill. 
MONroe 4122 
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Qgaéa-NERRS AWEAD! 
Complete and Built-In Air Control 
with Haskins Type C Tapper 








NEW PRECISION AT HIGH SPEEDS— 
Down stroke, return stroke and 
dwell at top of stroke easily adjusted 
and entirely air controlled. Machine 
quickly converted to use automatic 
air operated magazine-feed and dial- 
feed fixtures for high production 
schedules. UNIFORM results — 
same at 4 P.M. as at 8 A.M 


HUMAN ELEMENT REPLACED BY 
AIR CONTROL — operator merely 
loads and unloads work. Ma- 

chine delivers same CUSH- 
IONED pressure hour after 

hour. Single or continuous 
cycle operation. 

CUTS TAP BREAKAGE! So sensitive 
is the tap head action that if tap 
dulls or loads, the machine refuses 
to work. 


WRITE FOR FREE BOOKLET 
giving complete = specifica- 
tions and performance data 
on the new Haskins Type C 
Tapper. Available in three 
Capacities. 






2756 W. Flournoy Street, Chicago 





Columbia 







SATISFACTION — 


The satisfaction in using these 





tool steels begins with confi- 
dence at the time of purchase 
and carries through to results 


that are up to expectations. 
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SHERLOCK HOLMES 


On Relief! 


SLEUTHS NO LONGER 
NEEDED .. . WHEN 
COMPONENT PARTS Are 


MARKED 


PROPERLY MARKED 

PARTS ARE EASILY IDEN- 

TIFIED! ELIMINATE ER- 
ROR AND GUESSING. 


HI-DUTY 
Marking Machines 


ARE BUILT TO MARK 
YOUR PARTS 


Quickly 


Send samples showing lettering and 
its location on the part with re- 
quired daily production. We will 
make recommendations. 


GEO. T. SCHMIDT, INC. 


4102 Ravenswood Ave. Chicago, Ill. 




















THERE'S A KENNAMETAL TOOL 
FOR EVERY OPERATION 


TURNING MILLING SHAPING 


WHEREVER steel is being machined you'll likely find a KEN- 
NAMETAL-tipped tool on the job. For KENNAMETAL is now 
widely recognized as the outstanding hard carbide tool material 
for machining steel of all hardnesses up to 550 Brinell. 
Regardless of the operation, KENNAMETAL permits increased 
machining speeds, fewer cuts per job, less ‘‘down time’’ for 
regrinding tools, a smoother finish and closer production toler- 
ances. 

Write for our new Catalog No. 3 which describes 20 styles of 
standard KENNAMETAL tools for every application. 


QUICK DELIVERIES ON TOOLS AND BLANKS 


(Above schedule effective upon receipt of order at Latrobe, Pa.) 


MSKENNA METALS @@ 


600 LLOYD AVENUE 
LATROBE, PENNSYLVANIA, U.S.A. 
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NEW ALL-HELICAL GEARED 
4-SPEED SCHULTES UNIT 


Instant Reversibility 


e an 





For lathes, punch presses, shapers, milling machines, 
drill presses, etc. One lever synchromesh shift controls 
4 speeds. 
Instant reversibility with all 4 speeds. 
V-belt, flat-belt, chain or direct drive. 
Hand wheel permits rotation of machine spindle for 
set-up work with complete safety. 
Cradle adjustment permits the unit to be revolved 
to any desired position . . 
where most convenient. 
Write for illustrated folder 


WESTLOF TOOL AND DIE CO. 


429 BELLEVUE AVE. DETROIT, MICH 


Reclinable 
POWER PRESSES 


This press has long 
been considered the 
most suitable and fa- 
vored type for general 
stamping work. Its 
features have been 
standard for a number of 
years, but many important 
improvements in details make 
the latest model outstanding. 
Its high performance is the 
result of thorough research, 
sound engineering and care- 
ful designing. 


Features: 


Adapted to 


. placing gear shift lever 

















The Type 36 Press is avail- 
able either plain or back 
geared, and the models range 
from 4 to 100 tons capacity. 


Complete information on this and other Z & H presses 
will be sent on request. 


192 VANDERPOOL STREET, NEWARK, N. J. 
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VICTOR'S BARGAINS 
IN NEW HIGH SPEED 
STRAIGHT SHANK 
TWIST DRILLS 


JOBBERS OR SHORT LENGTH 


Our Price Net Length 
Per Dozen Overall 
Inches High Speed Inches 


1/16 $ 1.46 2% 
5/64 1.52 2% 
3/32 1.56 2% 
7/64 1.66 2% 
1/8 1.76 3 
9/64 1.90 3% 
5/32 2.05 3% 
11/64 2.19 3% 
3/16 2.36 3% 
13/64 2.56 3% 
7/32 2.79 3% 
15/64 3.05 3% 
1/4 3.29 4 
17/64 3.65 
9/32 4.01 4% 
19/64 4.38 
5/16 4.75 4y, 
21/64 5.23 
11/32 5.72 
23/64 6.21 
3/8 6.70 
25/64 7.29 
13/32 7.91 
27/64 8.50 
7/16 9.12 
29/64 9.72 
15/32 10.34 
31/64 11.07 
1/2 11.79 


Size 
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In assorted lots of 12 dozen a discount of 10% will be 
given. Will take orders less than a dozen. 


SEND FOR OUR NEW 1939-40 GENERAL CATALOGUE 


Satisfaction Guaranteed 


VICTOR MACHINERY 
EXCHANGE, Inc. 


251 Centre Street, New York, N. Y. 
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TANNEWITZ DI-SAW 
Saves an Average of *4.80 
Each Hour It’s Used 


Inside and outside cuts on dies, 
shoes, templets and _ endless 
other jobs can be done in « 
small fraction of the time re- 
quired by former methods. Saws, 
files and polishes. A highly de- 
veloped, large capacity machine. 


Write for literature. 


QUDEGHEQRURROUOUCUTTCRRUOEORCOES 


BU THe TANNEWITZ WORKS 
GRAND RAPIDS e MICHIGAN 


ADVERTISERS INDEX 


Acme Industrial Co. 
Ajax Steel & Forge Co 
Allen Mfg. Co., The 
Ampco Metal, Inc. 
Apex Machine & Tool Co., The 
Armstrong-Blum Mfg. Co. 
Armstrong Bros. Tool Co. .. 
Barber-Colman Co. 
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In photo—a blind cut 
where accurate table 


my reversal is essential — 


readily performed on 
either the No. 10 (shown) 


# or No. 12 Plain Milling 


Machine. Investigate the 
possibilities of these profit- 
able machines on your 
work. Brown & Sharpe 
Mfg. Co., Providence, R. l., 
U.S.A. 
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STOP OR REVERSE ACCURATELY 


AT END OF CUT - - - 


.. Another Advantage of N~10 and 12 
Accurate tripping through Modern 


Electrical Control gives close timing of table 
functions . . . resulting in ability to mill to very 
close limits on blind cuts . . . and reducing non- 
cutting time to a minimum. 
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SPIRIT OF JACKNIFE JOE. 


Old Joe could whittle the durndest things out of any 
old piece of wood that came handy. Ship model, 
whistling boy, bird in the cage. Name it. Joe could 
whittle it. 

Production en masse was never in Ole Joe’s category. 
Cost of production never worried him. Time and labor 
was something people took delight in. 

Successful business 1940 style has come a far way 
from Jacknife Joe’s philosophy of “sure I kin make 
it.”” Today, it asks itself: ‘“Can we make itso that 
we can sell it at a profit?” 

Yet there are plants that seek these profits with meth- 
ods that disclose a realistic kinship to Jacknife Joe. 
With lathes for instance that still run as good as ever, 
yet as incapable (as the knife of Jacknife Joe) of 
making a contribution to profits. 

Ever consider the fact that new improved LeBlond 
Lathes are being built because your competitors are 
demanding them? In a free country, too, where the 
same tools are available to all. 


THE R. K. LEBLOND MACHINE TOOL CO. 


CINCINNATI, OHIO 
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